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. This report describes a project developed by the .

'}nerican National Metric Council (ANMC) to assess the effectiveness

of the parent-through-child learning model as a method of

4 transmitting metric .knowledge. The aodel used has been in effect in .
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students. This investigation reports of the model as impiemented at
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five teachers.of-4rades five and 'six mathematics participated.
Statistical analysis of data shquws all groups of learners increased
,théir mettic knowledge significantly as a Tesult of participation.

The only possible exteption was male parents, whose mean pretest
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necessary to provide insight ingd the learning process waich occurred

at hosme. It'is not known whethér- children actually taught parents or :
wvhether adults gained knowledge from self-instruction. It is felt ‘ #
that with some modification, the instruction model could easily be -
duplicated’in other parts of the country, with assurance that
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The American National Metr1c Council is pleased to
submit the final report of Contract 400-81-0005, the
"pParent~Through-Child Learning Project," to the National
Institute of Education, b .

Due to a variety of factors, the final report réflects
several changes in methodology from that of the ‘proposal.
"Bach modification was approved by our panel of consultants
and also the Project Officer.

~

We hope that the recommendations for improving the
parent-through~child model and suggestions for additional
research w1ll be jinvestigated and implemented in' the near
future.

| : { .

We- would 1like to eXpress our appreciation to bDr,
Thomas E. Rowan, Coordinator, Elementary Mathematics,; in the
Montgomery* County -(MD)-~Public Schools; to Mr. Francis P..
Sweeney, principal; and to Mrs. Marlene Collins, Mrs. Lee
Ann Kaye, Ms. Donna Oliger and Mrs. Ann Thomas, teaclters at.
Cannon Road Elementary School. -The project was
significantly enhanced by the:.r perceptlve comments and
suggestions.

We would also like to thank Doris Ritchey, a teacher at
the Anza School in El Cajon, California, who has encouraged
her students to provide metric instruction for their parents
.each year since 1974. Several of her ideas have been
included in the development of this project. ~
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For ‘example, .\6‘2%0 of all Fortune 1000 firms broduce at least one metric.product ‘

.and ability to use the system. :

are marketed-in one and two liter plastic bottles and tires are - now being '

INI‘EODUCT ION

. / . - . - ' h ’ ) \ a
- The Parent-Through-Child Learning Project was_developed by the American

Natimal%b}et;@cxeop‘ﬁ?:il (ANMC) to%ssess the effectiveness -of the"parent-through—

child learning model as a method of transmitting,metriclknowledge. The research ° _
4

. v
v .

was based on the assumption that students in the primary and secondary grades

- P

are learnmg the metrlc system as an vlntegral part of the total school curriculum _ -

and, in many.cases, are able to use the metflc system w1th ease. Adults, .

however, as .indicated by a 1977 Gallup poll, exhibit a great lack of knowledge

“4 - ‘

AY
T

This lack of knowledge i's problematic in light of omjr nation's continual
y .

v

entouragement of voluntary converslqn to the metric system. In addition,

- ~
recent- research (one study conducted in May, 1980 by King Research of Rockville,

Maryland and a second conducted’ by three university professors and published _
in the "Journal of the 'Society for Advancement of Management", Spring, 1980)

has indicated that metfic conversion is evident in a wide variety of industries.

¢

and 34% of new products were using metric design. General Motors is_cu;rently

.~ . -

98% metnc and is scheduled to be 100% metric by 1982, All wine and_gistilled -

- . -

"spirits are now bottled.in metric-dimensioned containers. Most soft drinks . '
’ a4 ' . ) . B '*—wa“’

-

designed to metric specifications.

| emTImEE .
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. The Parentdrhrough—Child'Learnlng_Project was developed with'the following

L, . - . ~ c . ,e A

objectives: . ’ - .. - -

~-- to increase the metrlc knowledge of parents of 5th and 6th grade ‘ ‘
.* . ,“students in one schoal; Ty . . -

¥ . -
> “m ~ . £

- to give the students themselves added~pract1ce and experience with
.the metric systen~to prepare them to teach metrlc skills to their P

parents; g . R ) '
. ) ) , . -
-~ to give both groups of learners "hands-on“*expér1ence w1th the metr1c
system; . - - .
hd == to provide parents with the basic- term1nology wh1ch they will need
(Q in the future; - . . :
1- ‘to assess the effect of various att1tud1nal varialfles (such as feellngs
towards math, the metric system and participation{in this pro;ect),
on knowledge acquired; _ :
. -- to identify particu 'r characteristics of pareﬁts who began the
\\ project but failed to omplete'the post~-test (“drop-outs"); and

-- to create a model wh1ch1could be easily duplicated for. the teach1ng$
of metrics, or othet subjects, to adults ut1l121ng the parent-through-
child method - o

LN
[y . .

(N

"Several additional benefits weie expected to ‘result from the project: ' .
A . , . o
- 'familiarizing parents 1th the methods and contentsof their chlldren s
- learning on a day-to-day bas1s,' . .

‘

~-=" increasing the number of consumers (parents) prepared for mgtrlc e

converslon~ and* ot B
e .
-~ establishing a series of activities,* emanating from the school and
aimed towards the enhancement of\parent-chlld rnteraction. g

-

? -~

. The parent through ~child learn1ng model has been in effect tn one
t

clasSroom in E1 CaJon, California s1nce 1974 In1t1ated and 1mplemented by

an elementary level classroom teacher, the model has been, very effectlve in

.

teaching metrics to parents of 4th,. 5th, and 6th grade students. . The 26,adults

-

* who completed the pre-test’'in 1981-had an average score of 52%, and 22

members of that group who took,the post-test, ra1sed the1r average to 84%..
L 3 EIR .

’ . . P 4 . . h
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Thirty-five?students,fn the'class.achféyed a prebtest1average'of’2§% and a - |

. N 4

postrtest score of 82%, only slightly below parentsu"The success of- this model

- .“

motivated ANMC'S development of a mor€ in-depth analysis of‘this'method'oéf

..

«” N . * ) - -
-
.

= instryction. - . ‘ . N L,
° . . . . . R . . B . -
This parent-through-child learning model was implemented at’Cannon‘Road .
N 3 - t. .
Elementary School in Silver Spring-(Montgomery County), MaryIand Located

in the suburbs of‘Washlngton D.C., th1s pub11c elementary school had an ~

v

. enrolhuent of 366 studenah.ln klndergarten through grade 6 during the 1980 81
-, . o ]

.

"school year. Cannon Road téachers had provided some metric 1nstruct10n each

year s1nce 1975 when the county f1rst 1ncluded metr1c objectives in- the curr1culum.

P

However, ANMC Pro;ect Staff ‘were part1cularly 1nterested in th1s school because

1t appeared to have placed a somewhat 11m1ted amount of emphasls on metr1c

.
‘. A

objectzves. (0th§r schosls ‘in Montgomery County part1c1pated in a computerlzed ‘ >
Managenent system whlch tarefully monltered.the teachlng of ail math objectlves,

-

" including those pertainlng to the metric system. it’ was, thought’that these

-

-

' fschoqls wpuld have. prpv1ded a partlcularly rlgorous metrrc”currlcuidm in"past

yeax;s,, and therefore weulﬁ be toQ atyplcal and should not be selec.ted for this °

~ . e

p1lot prO}ect ) .,_;‘ N :_.z .*L . L e bt e JQ_,:t_ﬂ' ,,ﬂé{ T
- . The prrnc1pal of Cannon Road déscrlbed'hls school as belng a quntlnuous .
" v i . .lt- <
- progress scﬁool' ", as ch11dren demonstrate mastery ‘of spec1£1c skills, they —
K - [ A » .~ -

are able to move ahead to the- pext level of objectives., The school, also as

- s 6‘

described by the. princfbal, ig ¢ structured in terms of .its ab111ty to offer a

-~

-well-planned sequential program in all subject aréas. All-classes in the : ’

school are self-contained, with the exception of*ith and 6th grade math.

-

-

.." The 15 Year Comprehensive Master’ Plan for Educational Facilities published
by the wcounty, described €annon Rpad's population for 1980-~81 as being 20.8%

»

.
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- ’ - ’ f -
*“Black, 6.3% Asiaﬁ and iﬁS%'Hispanic. The total mxnorlty populat}on was 11sted

A §

were as follows:°

&

-average“ math classes’ on the basls of teacher recommendat1on, past ach1evement

v

. workthops} and a gecond had completed several math workshops. The other- ~

_of the jfive teachets :o¥*5th

: and performance on a county test based on grade level objectlves. Teachers ”ﬁﬁf’f
\ T ¥

1

‘as 29.5%. Seleqted Callforn1a AchleVement Test scores for- the. Fall of 1980

- : . .

e - - ., (e

) Grade 3 - . Grade 5 ° ' —
A ) SV ' g
N Percentite " - * Percentile = ..
. Test _ Means;  Rank Mean Rank: "y N
. ot ‘- .o \ . a .
Total headlng ) ) 420 ¢« Y78 . . . 497 -~ 15,
gath Comprehenslon‘ 312 7 82 471 75 .
ath Concepts and . (L . . : \
"~ Appljcation .- 415 72 . 491 77 o
Total.Math . « 3% . .80 -0 4719 76 e
Total Battery “-- -7 4l1. . '83. 'Y 490 78
. /-. '., ~‘-‘ o s ,: yh .”5 l.' : ~" . 'h ) - 3

‘ " After Project Staff presented, an outline of the proposed program, four*

-
.
? > .,

and'sth grade math\classes’at-Caﬂnon Road decided *

N

to participate. The pﬁplls had already been placed in average" or "above
‘.

>
. - ¢ )

4 -

and school adm;nlstrators decided that thefcurriculum, in ;ts present form,
x "2 P S -
. sy : . . - . :
would be too difficult for the one class of "below average" math Students.
: : PO i - - - . - " 2

", As ig-true of aimost half ’(49.93%) ‘of the teaching sta'ff in this, school

-system, all teachers part1c1pat1ng in th1s pro;ect had masters degrees or

s

a masters equivalency ratlng. The fpu!‘teachers had between *7 and‘24 years'

. o P
‘ te M - . N - *

of teaching experience.’ One‘téacher.had completed ‘all but her‘dissertatioh -

towards a Ph.@. in math education and had taught several inservice metric .,
. . . \...a " .’_ o v&. €

«

two feachers had completed only one metric workshop eight. years ago and had ;“ .-
no additioral mathematics experience), beybnd that required for certificatigme%~
Parents in the .Cannon Road community evidenced a simiiarly high Yevel . . =~

’

of ‘education. 1In response to telephone interviews, 72.15%“f the parents e

~ o




c

-

. to participate. - .

indicated that they had beeri awarded a college degree. This statistic is

in iine with school publications which:absctibe 15 as the median number of

years of scnooling,for adultS'in.theﬂobunty; ,60.76%-of'parents describe

.
’ . o

" themselves _as haV1ng occupatlons which the Dictionafy of Occupatlonal Titles

1dent1f1es as be1ng 1h thé "Profe551onal, Technical-and Managerlal" category

Wien asked if their present occupation‘utilized‘mathematical training, 56.96%

R o N ' - ~ . N.\_/\/\
responded affirmatively.* Finally, Project Staff oompated that 23.75%.0f '
NS, I - .
all parents completlng the pre-test for’ ﬁhls study, achleved scores of. at

>«

least  75% overall.

the metric system before admlnlst:atlon of‘the curriculum, but desired to

These pa;ents clearly demonstrated basic knowledge ‘of

e . /

take part in the project, nevertheless.’ Perhaps familiarity with the subject

©

and/or an ‘opportunity to work with their-children notivated their decision

s

< >
-
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. PROGRAM "DESCRIPT 10N

% »

e At the °request of the.: principal and teachers, Pro’ject Stafff’-prese'nted :

an overview of the parent-through-chlid learn:.ng pro;ect' 1n. order to-help

‘e S

. teachers determine thei"b wllllngness to part1c1pate. ‘l‘he teachers had"expressed
concern that the project would requ:,re a substanti‘al ‘amount of time for the

preparation of ‘less'onsl .and the. teaching of parents as \.n_ell bas: thldren. '
They were assuf;)ed that, ‘alt'hough thgy would ‘have an Qppof:'turfity ‘to review I
and. possibly modify the curr1culum, all lessons would be prepared by- Progect

Staff. In addltlon, Pro;ect Staff agreed to assume the - respon51b11ty for,

acquiring and distribu€ing many of the mater1als needed for con$truct1ng '

manipulatlve aids, as well as dupllcatlng all worksheets and tests and correc¥ing
L 4 ' ' [N . N v e ’ R .

those completed by parents. e ‘ L R ' L.

.

-~ -

D : .44' . L .
‘reachers and school adm:.n:.strators also recelved aSSurance from P:o;ect .

. Staff that the learn1ng needs of the students muld be-of pr1mary unportance,

if necessary, the requirements of an optimal s1tua ian for research would : . '\
. Xl . ' - -
- be sacrlficed to ingure that the p:ogram‘ was deslgned_to: meet .u;gdlvxdual

» bl ~

", student needs. (For example, wtiereas an - opt1mal teseatch design would requlre
- . R o .\t .
» that the curr1culun be presented in exactly ‘the ,same //manner to all students, L. T

the teachers were free‘ in this case to modify the lessons to some extent N
to best instruct their pupil.s) . T ‘ R

o .. ,

The four teachers involved were enthusiastlc about the pro;ect and welcomed

~ .

ES ©

the opportunity to- learn techniques to use in teach1ng metr1cs in the*uture F

as well as with their current students . Teachers and Project Staff ’decided

4

" to meet on an average of once per wee’k to review and modigy' lessons as, necessary. - .




-~

During several of these sessions teachers constructed the manipulative aids ’
. . N \

» -

that the children would make in class during the following week.

After the teachers decided to participate in the program, a letter describing

the prOJect was sent to all parenfs (Appendix 2). Although the teachers

oo | . ~

would present the learning activities’ as part of the regular math curriculum
‘e ' ) o s )

in all four classes, the school. system required parental permission for .an
o .

: s ' ‘ : - ~
outside researcher (i.e., Project Staff) to uUse results from student tests , \Y
and questionnaires. Parents, therefore, were asked ‘to indicate if their =

. ) . 1 - . . ;
children would be allowed to take the tests, as well .as whether tHey wished

.
* . - » . o

to participate themselves. They were afso invited to attend a.meeting to -

-

" 1
learn more about the ba kground and objectiyes of the pro;ect o 7

Parents of approximately 120 students teceived letters with accompanyipg o

- - 5 2

k)

“

¢

’

-

perm1551on forms. of the,80 forms returned to school,,76 parents gave permiSSion

»

for their children to take the tests and one or both parents of 60 children

agreed to payticipate,, Of the 16 parentS«who returQed the " form but chose

%
. . -y
not to learn the metric system, only 2 indicated a lack of time as preVenting

~

.-

> Y oes Y
thEm from dping so. (of course, we_can assune that,the parents who falled .
e
\ \ N
‘to return,the permission form lacked the time and/or interest to complete. *
-ec > . \' © - \
\ ¥

the fdrm o _5 participa;e 1n the project ) Five parents who did not participate .

noted that they knew the metric system already (two parents "use it every

e ~ e ¢

day Y and were, therefore, not intérested 1n th%,project. Several additional

. “ .- ® )

. .
. v - . -
N R - N - . . B '}X
M ) g N
’ . . PR T, . -
R . . .
. .

.
M .

-

- . "- N - \ - .“" . . .
*Because three'families*had more than one child in the program and were.

- therefore not included 1n the statistical analySis, these ﬁigures differ

+
-~
. ‘ .

slightly from-the(gable oqi?age)!. In. addition;/ls children took,the tests

vy .

sa -

.for the,project but did not teach their parents. : ,\*ll\ °

s

f




i . . ’ . ‘ .
“ . ‘
parents agreed to participate 'if we felt it appropriate, but‘stated that" |

4

@they already knew the metric system. Parents of children'in "above average"

-

L N -, .
% math classes ‘chose to participate more thap\twice as often as parents of -
. ) ) - ‘ B
4 children in "average" math classes (59 par\ents vs. 23 parents). l )
t Within two. wéeks after indicating a desire to participate, each parent -

’

was. interviewed on the telephone regarding his or her’attitudes toward math,
‘zﬂtpe metric system and €nthusiasm for this type of learntng (Appendlx 4). -

Although careful analysis of the parents' responses to these questlons and

-~

' post-test scores failed to indicate any,relationship between tfle two '(see

discussion irf next section), Many comments made during the interviews are
- ~a e

- of intererest'. . ' ' .

=
s

-~ .
All but six of the parents who responded to the question redarding . - ‘

-~ the importance of the metric system, felt itxwas at least "samewhat important:

3 1 : - i : N
: for them to learn it. Those who volunteered reasons for this belief frequently

mentioned a .desire to help their children with homework and a desire tosbe

o

. knowledgeable about a system of measurement that will be an integral part

of their children's world, if not.their owh, Whi}e many expressed the belief”

.

y - that this country should convert to the metric system because "every otggr

country has it,"-or "it's more logical,"” others felt a need for more‘ﬁnowledge

.t
. hd p’- -~

ﬁmply because we are converting whether we 11ke 1t or no‘i& Somé parents

.

+ cited the' 51¢G pace of conversion as the reason they feel knowledge of the

system is somewhat, rather than‘very important. ("It will be very important .

. S ’ N
Ch for me to learn it if we go metric.") .-

Most parents were enthusiastic about "learning from their children." ,
- ) -~ LS A

..

One interviewee mentioned that she "does it all the time." A seEond nted

[y

Traree s

out that parent-through-chi/gxlearning is nothing new: her parents had come
< pre—— . &

-

v N »
.

8. _8_ ' 7 a .

A {

o . SN \ 13




to the U.S. from Europe. and ledrned to read when their children brought books
home from school. . :

? ) o v
N The "Think Metric" theme of the curriculum appealed’lo many parents. i
An engineer, describing his experiences of converting from standard to metric
yith a calculator but having no feel fpr the sizes of thé metric uniEs, was

eager to begin measuring. "Already enthusiastic about, the project, a mother
. ° b . /

admitted that lessons which emphasized "hands-on" learning‘experiences would '

motivate her to learn.a subject that would probably be of little interest
to her otherwise. : ! ‘ . //

Children were also eager to participate in’ the p}oject. Comments on -

a brief questionnaire administered with the pre-test (Appendix 6) indicated

that all students were either "enthusiastic" or "not sure" about their involvement

.
+ Vi o

A 6th grader.admitted, "I know almost notﬁing about the metric system and

£ don't know how I'm going to teach my mothér but I love math and think itis

a great idea." Others expressed more confidence: "I'm happy to teach ny
parents something instead of them teaching me" and "I phink my father and

mother will like this alot (SIC); I want to see how mucﬁ they know."

Immediately after all interviews were completed, teachers administered . -

. the pre-test.(Appendix 3) to students who, ig,turn,.bggught copies hané‘for

? , = R

© their parents. All parent pre-tests and worksheets were coded to insure .
aﬁoanity. * It sgauld be ﬂbted that pre-test scé;es were ‘unavoidably affected
by awareness of impeﬁding p;rticipétiﬁn ié the project. - Similfply, altgéhgh
in;erviewers requested thatrp;rents refrain from consulting_sources of metric
,informqtiquhhesyggmpletinélgbg {:estf this was impossible to énfofce.
Thereaftefﬂ teachers presented metric lessons to students during two

‘or tﬁxee math classes per week for nine weeks (From beginning to end, the

¢

9=
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project actually spanned eleven weeks., “Vacation and county testing accounted
for two. weeks during this pefiod;r While attempts were made to complete
the lessons-on'the same day in all four classes, the need to spare,matérialq

\‘aﬁd provide studént reinforcement of concepts often-preééntqd this.

The curriculum (Appendix 1) reflects modifications that Y;{e made as

.a result of teachers working-with the materials and offering suggestions.

" b . . v > .
*  The lessons were designed to teach the gsame skills as were assessed by pre-

-~ %
~ -

°

and post-tests. Eéph'unit presents leésqns on awareness, technical knowledge

N Y s Vo - . .
d (ch;gaing from'gne metric unit of measure to another), and problem solving, ' ¥

in that order. A few related skills which are traditionally taught in the

-
- .
v -~ »

Maryland school ‘system but were tangential to the the thrust of this curriculum,
. . -~
are included under "Notes to the Teacher." -

-~

After each lesson, children were asked to teach their parents:the concepts
presented in class that day. ."T?g,Metric.System Day to Day",ya booklet pubiished

by the American National Metric Counq}l (Appeﬂaix 11), was sent to parents

. to Be used as a reference. -In addition, a section—iitled'”reaching Notes y

to S5th and 6th Graders" at the top of each Qorksheet sunmarized the basié

o
o

principles developed in claé;. If ‘a manipulative aid.was constructed in

a § . . ;
class, children were asked to demonstrate its use at home. Project Staff

corrected and returned workshéétst completed by parents on a weekly basis, ,

while teachers reviewed their students' work: <

, . . N
The sixty-four parents who completed the project (i.e. completed the .
post-test) submitted an average of 11.89 worksheets, out of 19 sent home.

In spite:of the "Think Metric" approach, parent worksheets were' scmetimes

. covered with Scrawled notations of multiplication-and division, indicating

conversions from standard to metric units. For example: " what is the lenmgth £%




LN
'
) N
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» s -

. . : ’ \
of the -room you are now in?" | was a worksheet question designed to‘give parents

T

’

practice using a meter stick and help them develoé a feel for metric units -

of length. Notes on one worksheet were as follpws: 1ft, =12 ;p. = 2.54x12 ‘ e

= 30l16 cm. 28''=853.44 cm. Parents apparently often relied on known quantities .

[}

and tried to "translate," rather than using'measuring devices to learn a -~

° -
n L N N

13

new "language."
A post-test, identicgl to the pre-test, was administered to all children

and sent hame to parents immediately after the=learniné activities were concluded.

~

(Funding limitations prevented the field testing that would ﬁave been necessary

- °

: - \
- to develop two forms or evaluate feliability of the same test.) Parents
“ / P,
were also asked to return the time sheet (Appendix 8), designed to provide

~ information regarding the amount of time parents devoted to the activities

L4 -

each week. As only 1l parents returned these sheets, the results 'weré not

ﬁl

tabulated. In addition, telephone interviews, for ﬁafents and attitude questionnaires-

Fl

for students, {Appendixes 5 and 7)-w9§g also administered. F;oject staff

interviewed sixteen children, all four partigpating teachers and the Principal
L S b -

> .

to assegs reaction and elicit suggestions for program modification. -
. » v - - ’ : T
. d
TR .

Reactions to the Project

Children \\ . ,
After completigy the post-test; children Were asked to respond to the -
: ' . ) . \ i

following queation: "If your friend had 2 chance to participate in a project

" such as this one, what would you advise him or her to do? Why?" While some

students would steer ééers away from participating, the majority wou}d recommend *

‘ 4
taking advantage of such an opportuniﬁy, ("Teach their parents because it
helps you learn better and understahd more and most parents don't know the

. N . T A
metric system"). Several pupils particularly enjoyed the construction of

e -11-
£

P ' " 16 _ '(




~ ’ . LI » ) : ) . . ! 2
: v Yo '
‘measuring devices, ("I'd tell them it is very fun -and 1'd give him advice
. : ) ‘
to do it and I would show him what we made"). ‘ "
“ W . = '
The opportunity to:teach adults apparently provided children with valuable .

» +

Qs -in resansibility. “Oné student warned: "Always rgmggber to bring

-z

e assignment sheqtsﬁ.aﬂdgandfher, "Pell their parents to set aside
lots Ff time for homework at night." A third offered a more specific suggestion

: .

based on her experience: "I would‘advise them to work out a schedule, where

— they have enough time to talk and.-work with their parents." ‘

Reflecting their teachers' frustration with a cyrriculum that at -times

-

' presented many new ideas without allowing adequate time for reinforcement,
*

, advised friends to "listen at all times, because you might .
.~\ - ) f} "

get lost alo’é the way." Children also sgemed to learn the imporEZRbQ\of

\

" many studen

an "attribute. required of any\goqd_;sacﬁgr: "1'd advise him/her to have alot

A

of patience ready pecause it requires alot." (SIC) At leasE one child clearly

¢ denonstrated;thét the project was worthwhile: "Yei I would (recommend that

’

a friend participate) because it giveg you a chance t@ know y&uf‘parént."

3

" To'gain additional insight into student'reacggon to the project and

the instructional pfocess aperating—at home, Project Staff conducted group

interviews of sixteen 5th and 6th graders who had taught the metric system

. to at least one parent. Although interviewees were not randomly selebted-

f ™~ -

(teachers were asked to recommend childpen who would be eager to discuss “

’

the projectf, all sixtedn were enthusiastic about parentrthrquh;child learning.
In deécribing the decision—making’prqcess which took place in ééch_family.

. ’ -9
. to determine whether to participate in the project, several children mentioned
A . &S : . ,
that they\had convinc&d reluctant parents to be their students. 1In one ‘case,

v
~ ~

°




"Dad knew all about metric so Mom participated," in ‘another, "Mom didn‘t
p - . .

[y

want to do it because she didn't know anything about metrics so my dad did

&

it." 1In a third family, both parents. reportedly wanted to learn, bu

>

t Mother''

plans to acquire the knowledge from Father when the projeé§ is over, rather {

4

ot ]
than completing the lessons aé%xféturning them to .school. o —

N

. The, proBlem of "worksheet accumulation," mentioned repeatedly by patents
as well as students, was discussed during the grodp interviews. Business
trips, student and teacher absences, and simple forgetfulness were obstacles

which prevented parents from receiving one or two worksheets each week, as

N ~

originally planned. One student described his desk as being "real messy.J
("I shovéd a whole bunch of workshe?ég\(to be completed b"parents) into

my desk. When I cleaned it out, several weeks later, I brought them home.")
' ®

‘These deléys\ﬁene frustrating to many parents, and undoubtedly hindered the

) 4

, . /
learning pr?cess. -
b ]

Nevertgéiess, in many cases students described their parents as fully'

.
<

' .enjcying metric measurement. ' Materials that sere broken in school or on
the way home were of ten reconétruc&gd wiqh kitchen supplies. ("My mom made
two decimeter cubes and I made another one at hune.”L\ Parent-child teams

also modified suggesteé measuring devices; a sixth grader used a half-ﬁint

e

milk cagton from the school cafeteriaito ﬁake a displacementﬂbucket, measuring

the displaced water with a milliliter eye dropper. °Wh;;e parents of ten seemed

& )
to complete worksheets alone, rather than under the scrutiny of their "instructors,"

s » v

A

children, according kO their own report, éagerly\démbnétrated the use of

manipulative ‘aids and answered questions when parents needed help.

hY .
Parents ) -

Seventy-four of the 76 par%pts questioned at the conclusidn of the study

- ) -~ voe

- =13- '
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‘that the’parent=through-child learning model has the potential for teaching

’
L

respondeq that they would recommend participation in a similar project to
a friend. The majority of the parents who completed the post-test as well

ds a few who did not return the test (" drop~outs") were 1nterv1ewed for reactlons.

Reflecting a general consensus @hat thls method is a good vehlcle for 1ntroduc1ng -

the metric system to adults, a father added that He would suggegt this mode -

of learning most enthqsiasticaliy to a parentzﬁgese knowledge of metrics

was minimal. Parents commented repeatedly on the value of the project in

v

enhanc%afjthe parent-child relationship. All but 13 of the parents felt

k]

1

the metrif system to adult learners.

¢

For several reasons, failure to devote time to metric activities and -

complete worksheets were mentioned as major problems by the majority of participants.

Evening work, community involvement and the demands of overly schedqled lives '
~ \‘,a. -
all -impeded parents and ch1ldren attempting to learn the metric system at

A
&

home. Most parenps blamed themselves. ("This was a defigiency in“myself.
I should have been more steadfé;t," and "We got behind. It was our fault:") Ii

Although’they had committed themselves to participate w%th the knéwledge

(N

that they would be asked to devofe approximately one-~half hour twice per

week, the problem was described repeatedly, clearly indicating'a need for

e i s : o
program modification. - . . Lo

a

H

Similarly, many patents relying on their children to bring home worksheets R
and materials, were often frustrated.- "As described by the children, worksheets

became lost in desks or book bags somewher e along the'lengthy routes from

4

schaol, to home,’ back to school for corrections and home again to allow parents '%

¢

to review their errors (Ohe mother found five completed ‘Sheets ip_his notebook

that her son had failed to give to his teacher,) While test scores cleerly

¢ A '




indicated that ‘parents did acquire metric Enowledge, a more dependable flow

’

of information would dhdoubtédly have enhanced the learning process.

. : . Y o .
The nature of -the parent-child relationship was frequently mentioned

, {

as a factor in determining.the success of the project. While some parents
we;e.pleaséd to have a prescribed time to study with their children ("when

ygﬁ work @ifh your own child, ités enjoyable"), others found this learning

situation’ difficult. One father who was very enthusiastic_about the program
("I would do ;t again if you have another program") mentioned that he ordinarily .

spends a lot of time on assignments with his daughter. She was conscientious

[N . .

abdut bringing metric woiksheets,home and finding time to work together was

»

no problem. This type.of parent-child activity was clearly part of their

lives before the project and, therefore, fit into their schedules without

difficulty. Perhaps the father, during previous tutorial sessions had modeled

behaviors which this student was able to effectively imitate as a teaqhér

of metrics. Conversely, other parents found the "nature of the relationship

[y
.

between small children.and parents is not good for learning.”
Not surprisingly, many parents dgscribed ; lack of interest and even .

fear in anything mathematical as limiting the knowledge they acqu{Fed. Parents

complained that the worksheets involved "too much math and not enogghrmefticl"

A writer admitted‘that'she had successfully used thé metric system when<living

in anotheiocountry, and even found i£ easier than customary measufement,

but had forgotten how to use metrics ahd was simpl§ not intefested in énything

to do with math. Another parent described himself as "not inclined to math
at all"iand a third admitted that, "math is not my forte." Clearly, thesé
concerns need to be addressed by any program which attempts to impart metric

knowledge to the geneﬁal public. ’ v 4

L -15- ' . ‘




.As, described above, the populatlon utilized for th1s pllot represented R

a w1de range of educatlonal experlence and mathematlcal tra1n1ng . AS a result}
the lessons, wh11e appropr1ate for most of the ch1ldren and the majorlty

2

of the1r parents, ‘were descr1bed as "very d1ff1cu1t" by a. few adq}ts and

. - .
'perhaps too simple" by several others. ' Two parents noted a;need for more
review. and reinforcement& while several others suggested eliminating'some

N » >
Py N 3

of.the worksheets for parents, finding many of them "tedioUS, The wide"

-
- ’
- H . . At

range of parent knowledge resulted 1n part from ‘a pollcy of encourag1ng all

- - ’ .

parents to part1c1pate, even 1f‘they mentloned in advance that they knew
-the metric system but were, ;nterested in participating to help thelp chlldren.
In spite of these problems, 38 of the parents 1nterv1e1ed3at the conclusron

of the project felt that they had a good concépt of the metric units (such
as centimeters, grams and kilograms), and-44 felt comfortable -changing from -

one metr1c unit to another (such” as from centimeters-to metersbr Page 39

.- <A 3

-

describes responses to other questions posed dur;ng thesoiinterviews.
Teachers o ‘ 7 ' s
«The four teachers who taught the curriculum agreed that students had, y

received an excellent exposure’ to.the metric system and plan to reqﬁat many

. of -the activities in future ye}rs. They also agreed that the‘pfograﬁ had
enhanced their metric teaching skills !bd felt that little or no extra'p;eggration
> ] N

time had been required.%éxll responded'that they would recommend participation

f‘..{

in a similar,project to other teachers- Lo i it . -

7 -

Although curriculum guides* in this school district have included metric

.o AN - . . .
objectives at the élementary level since 1975, teachers-emphasized_&ﬁgs_geny

of ‘their students lacked the Sﬁills and experience necessary to move' at, the | e

Ty, N e
® Y

R - -
ey . % .”?‘52.1 : e .

.
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. | . . . L
pace outlined in the curriculum. Teachérs provided exfra worksheets to reinforce
N t i) ‘ . A -

concepts out still felt that devoting time to metric constrgctions; while a
| L. A - I <@
j \o e o . - . <
strong point of the program,®prevented the discussion and rev?ew necessary
' | S . N “ . s

for” all students to fully master- the material. They suggeSted Lhat teaching

[N

the metrid'system.at~the very end of the s?hool 'year, as wa% the case\ln
o
this, pllot, made it difficult te commit addltional tlmesw?en necessary They

- .

also noted that too many spec1al pro;ects compete fot attentlon in the Spr1ng.

The ch1ldren S involvement in teachlng metrlc concepts to thelr pa nts

seemed to have 11tt1e effect on their ciaserOm experlence. Teachers found
"\ '4

/ ~ .
student interest in the initial role-play activities.(Lesson L‘gf“cur;iculum,

—_— . “ N

Appendix 1). to be low and suggested inaluding more of these sessions after

- Fod

youngsters had an opportunity td'work with eir parents»gﬁh‘becbm motivated

o’
o

to learn teaching.techniques. Because teachers_did not torrect worksheets

~ - - ‘Is. -
completed by parents nor did they keep recotds of parent progress, their

involvement with parents wds minimal. Whlle 1t Q%icertarnly necessary to

minimize the'work required of teachers who parEfglpate B similar endeavors,

.
.«

4 -

methods of improving parent-teacher communication should*be;explored.J :

. N
(. .- . Rl d s

"t '
s . .

.
«,
- 4

rincipal T } . \\\\h‘ .
- . © S, ' . ,
\\\\ Reflecting the attitudes expressed by the teachers on his staff, the

concepts and’ supported the program as a 'schodl 1nitfiteg activ1ty for parent-‘

child 1nteraction. .He emphaslzed the importance of havung Pfo;ect‘Staff

-

~who~Work closely with teachers and are,willlng to mod1fy,th€‘curficuluw to
- - . : - ‘/ - o‘ o« . ‘.‘:
meet the demands of scheduling conflicts and the learning needs of students.

Somewhat surprisingly, the principal received no feeébacx from parents,

¥ =17-




-
-

-regarding the pro;ect. Apparently, from” the perspectlve of - the parents,

PN - -

the invdlvement ‘of an outside researgher‘removed the project from the pr1nc1pal'
. domglﬁ The principal questloned the effectlveness of the.parent-through-

chlld learning model in teq‘hing the,metrié system to adult leaébers, noting
» ¢

) i A v . . -

tHat adults .learn’ ih a manner similar to children, i.e. when they hage a- ’

need for. kriowledge. He,ééreed-that"parents would learn more readily’if legislation
- €9

.

mandating convers;on to the metric system were imminent. He noted that, N

. .;-
‘y [ .

at the ptesent tnne, parents are mdtivated pr;mar1ly by a de51re to help
. k3

their children and understand What 1s being taught inm sdhool Nevertheless; ’

he wo%;direcommend the program’ to- another pr1nc1pal, partlcularly w1th the

»

mod1f1cat1ons that, result from this study
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' ‘. X . STAT¥STICAL ANALYSIS | L e~ .
Y - [ ¥ > .

—The primary obJectiv’e of the proJect was to ascertain the effectiveness
~of a parent-through-child learning model as a method of transmitting metric
knowledge to childrgn and “their parents. " Initially the analysis fodused

on.he question of whether the increases in scores from pre-to post-test

~

&
were significant for all parents and children, as well as For specifically .

~
]

chosen subgroups. Because both pre-and.post-tests were composed of separate
sections testing ‘awareness, technical knowledge\ and problem solving ability,

correlations betweem the three pre-test and the ,three post-test scores, were

' T T ——
¢ 4 - 0 L3 ~

also determined , . : I S

-/ In additior;, the data was analyzed to‘/de,termine whether those children .

- [N

whose uparents chose, not to par@.cipate differed in any way from the group -

“"of children whose parents: took an actiVe tole 1n‘learning the metric system.

[}

!'_inally, it was desired to assess -any relationships which might exist between

the - amount learned and certain, ‘personal characteristics and attitudes of . )

~

articfpants as determined by telephone interviews (for the parents) and

&, . . 4L
attitude quest;ionnaires (fot the children). «

o " As described above, parents were required to’ give permission for their
children to take the tests designed for this project and also decide whether ‘ )

™ to participate themselves: Not surprisinglyy some/parents agreed to learn .
.. the metric system, completedﬁ'he pte-test but .failed to complete the post--
testq, thus be—coming "drop-outs." As a result of this brganizatixe:ch

family in the study can be classified as a member of one of the fol ~ing '

» four mutually_exclusive and jointly exhaustive categories- + "Pwo participatingr

-parent" families (2PP) ‘were those for which the child and both parents completed

- * ! o -19- “ . ~




. both pre-and post:tests.x "One\participatihg parentﬁ (1PPY families vere

those for which the child and one parent'completed both testsl (This‘group

included those families 1n which one of two parents dropped Out of the study
. }

before c0mpletion) "DrOp out parent". (DOP) famllles were those for wh1ch o

¢ . N

one qr two parents entered the study and. took a pre-test but "0" parents :m

»

" completed the study, (1.e. they did not take a post-test)..’"No part1c1pat1ng R
7/ . ‘ , .
'parent" (NPP) fam111es were those for which parents allowed the1r chlldren

to take .the tests but never'part1c1pated themselves. In all four cases@

~o

the child completed the program . - S ol

[y
.0

Each test score, pre or post, parent or chiid, is‘a trivariate random .
. - o
vector, with pre-test s!gres denoted by X= (Xl, x2, X ) and post-test scores
Vg
by ¥ = (Yl, Y2, Y3). The difference bétween the respect1ve scores\gre denoted

< . -

. byD;, =Y -x,fori=l, 2 3 with b =.{Dys Dy, Dy, The sum of the . |

2
pre-test scores is denoted by PRES xl + x2 + x3, "and the sum of the post-

" test scores by POSTS =Y, + ¥y 4 Y3., Sixteen attitudinal variables obtained * _
' . ‘ - . . - e

through interviews and questionnairesq as’ well as other classificatory variables

o _— ’,

such as the sex of each individual parent ‘or child and the’ mgth class level

-

»

of the child (either "average" or "above aVerage") were 1ncluded in the data .

: ~ 4 B . Y ‘ '.
base. - _ X ' . ‘

)
L

‘A comparlson of pre- and post-test scores comprlsed the. inltial portlon

N
- .
* <

of the analysis., ‘For each of the subgrbups llsted in Table 1 the mean and

¢ . - «

-
standard deviation for both PRES and POSTS are, given, except for.the "dtop—

out" category whose members failed to'qomplete the postitest. In addition,

a Hotellings 'r2 Test was performed for. each subgroup to determine whether | -

there was a-sfonificant increase in average test score. This is'a multivariate

’ .- . .
. . . '
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‘test based upon ‘the differences D and the estimated covariance matrix of

‘e - ¢

the diffe%gnces, and it tests t%e h&pofhesfs that m =my =m,

) N i + 3 N 3 N / ’
' mi denotes the theoretical mean of the difference Di' for =1, 2, 3.

) . Yot . \
P .
) \ 4

N

= 0, where




e -

\ Table 1
-, COMPARISON OF PRE- AND POST-TEST SCORES X
. ; o | PRE~TEST ‘ POST-TEST ' : -
’ foor . ‘ ] _ HOTELLINGS | .
_.._GROUP | # 1IN crouP MEAN - STANDARD DEVIATION | MEAN  STANDARD DEVIATION]| T2 P-VALUE
" PARENTS: . - - 1 - 1. . D B
All Parents Completing Project \ 7 ,61"* 28.703\ 7.837 ¥ . 34.391 5.865 46.58 <.,00001
Male Parents L 31 | 32,161 6.895 36.032 4,183 ] 632 | .o6244
Female Parents - 33 | 25.485 l 74383 32.848 6.801 66.30 < ,00001
LPP Family Parents 28 28,393 | 7.177 . 34,179 5.200 - ] 18.85 .00102
. . B N T [ ‘\‘ -7 N - o T T T T T
2Pp_ Family Parents 36 28.972 8.429 - 34,556 _6.403
Drop Out Parents_ — 16 . | 24.812 X 1.705_ o
I \ ,
CHILDREN ; PR _— \ o
All Children ~ 73 18.603 ~6.658 N 29.137 5.893 223.89° < ,00001
Male Children - | 32 | 18.875 7.228 29.438 5.831 91.80 < .00001
Feimale Children 41 18.390 6.261 . 28.659]  5.99% "1 7.0 |« .00001
Children In Above Average 51 - | 19.412 7.069 ¢ ¥ 30.353 5.295 168.35 < .00001
____Math Classes” - . - T o - -
Children In Average Math' 22 16.727 5.329 | 26.318 6.357 62.62: ¢ 00001
eeww.. Classes . : _ : _ ) e
Children Whose Parents 11 15545 6.186 25.455 5.820 60.43 .00015
__Dropped Out SN S : : o P —
Children Whose Parents Did ~ 16. 18.375 6.592 29.688] - .5.712 ~ 51.58 .00003 -
Not Participate :
- - — % .
U Z ’ :
. 23%
"(Tests included 40 items) , -
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In addition to the .subgroups listed on Table 1, T2 tests were éerformed ‘
for chllgren who taught'both of thei;rpgggnts (T2 = 34.87, n =’l(< p = .00013) - Eﬂh

and children who taught one-pargnt (T2 # 101.45, n = 28, p<.00001) . b bt

r

@

The data ipow a véry siggificant increase }n the averége test score for
. 311 groups considered, except possibly for mgle parents. whose PRES\of 32.I61
was the higﬁést of any 5ubgr0up‘considered. We note at this point thaﬂ the

laﬂ?e number of hypothesés being test;d here would cause any pre-set~significance
. level 'p' used for each test to gene¥ate an experimént-wiﬁg error rate equal
to some large multiple of p. Hence a p-value must be extremely small to
give convincghg evidénce of the falsity of a'paré!cular hypothesiég For
‘example,'using Bonferroni's inequality, ten tests each performed af level
.005 have a simuléaneous level of, at most, 20489.' We will be rather conservative
in our testing, therefore) in what follows and use .005 or éven .001 as a
standard value of significanée ” ‘6 |
In Table 2 the méans and st;hdard deviations for eaéh of the three pre- .,

and post-test scores of thirtegp subgroups of students and parents are given.

Note that X. and ¥, represent the metric awarenejg portion of ‘the test, X

1 2 e T

"and Y. the technical knowledge section (questions regarding the process of

2
e 7 . N ‘ ‘
converting from one metric unit to another), and x3 and Y3 the problem solving
©  subtest. . ) J(/’A" C PR . '
& - .




Table 2

Means and .Standard Deviations, Pre- and Post-Test Scores

Standard Deviations (in parentheses) are below mean scores

Nooox X2 ¥y Y2

< .
Total items on test™ 20 14 20 14

Parents
All parents 64
completing project

Male parents of 13
1PP families -

Female parents of 15
1PP families

Male parents of 18
2PP families =~ -

Female parents of 18
2PP families

Drop-Out parents " 16

Children -
All children

\All.pale children

all fema&e childfen 41

" Male children of
grop—out parents -

Female children of
drop-out—parents
. . )
Male children of non- 5
_participating
parents

Female childreg
nof-participating
parents .

of 11

10.172
(3.471)

© 14.563
(3.866)

15.231
(3.961)

12.077
(1.891)

13.333
(3.222)

8.867"
(3.159)

16.556
(3.698)

11.778
(2.602)

13.111
(3.740)

8.278
(4.041)

9.125
(3.998)

. 12.250
(3.786)

\
9.986 ™ 6.014
(3.422) (3.007)

10.344
(3.460)

6.063
(3.426)

9.7073 ¥ s5.976°
(3.408) = (2.679)

19.167 5.0
(4,309) (3.578)

5.40
(2.302)

7.0.
(1.414)

10.60
(4.037)

L

7.20
(4.324)

9.273 5.182.
- (2.453) (2.639

4.000
(1.285)

3.923-
(1.188)

2.733,
(9.612)

4.50
(1.295)

3.722
(1.364)

3.438 |
(1.263)

24

[ 20466

(1.179)

2.468
(1.270)

2.463
(1.120) _

2.333

. (,o 816)" N

(1.0)

2.0.
(1.581)

.I .

2.364

(1.027)

17.547
(2.588)

17.538
(2.367)

17.0
(3.024)

18.278
(2.081)

17.278

(2.845)

15.151
(2.942)

15.406

(3.004)

14.951
(2.915)

14.5

(3.987)

13.60
(2.302)

16.60
(3.130)

14.455

'(2.296)

-

12.078

" (2.858)

12.846
(1.463)

11.867
(2.446)

13.167

(1.425)

11.167
(3.792)

»

10.534
(2.839)

10.313
(2.967)

8.833
(3.656)

8.40
(1.949)

11.40
(2.608)

. 9.909

(3.015)

4.609
(1.487)

5.077
(1.112)

4.2
(1.474)

5.0
(1.188)

4,222
(1.865) .

o

3.315
(1.363)

3.406
(1, 388)

(1.140)

4.20
(1.483)

.

2.250
(1.844)

t
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Table 3 gives mean percentages, on the thréé pre~ and post-tests’

«

for each of‘the subgroups considered.
- ®
v -

\

Mean Percentages, Pre~ and Post-Tests

‘ :i xl X

Togal items on test 20 (14 6 20

All parents com- ' 72.82% . 12.66% 66.67% 87.74% 76.82%‘
pletiny project b .

Drop-out parents 61.25% 65.18% 57.30%

All children 49.93%  42.96% 41.108 75.76%  75.24% 55.25%

-

All male children 51.72%  43,31% 41.15% 77.03%  73.66%  56.77%

-Male children of + 5. 53.0% 51.43%  33.33% 83.0% 81.43% "70%
non-participating ' ‘
parents \ -

All female children 48.54% 42.69% 41.05% 74.76% "VfS48%“\ 54.0%% .

~
Female ¢hildren of - 46.37%  37.01% 39.40% 72.28% 70.78%  37.50%
, non-participatihg :

parents

-

It can be concluded from Tables 2 and 3,)th£€~311 groupé of parents

demonst}aied,greater knowleége of the metngc system than the children, on

- all 'sections of both pre- and post~-tests. -Parents .who subseéuently dropped

t
1

out of the'project demonstrated slightly lower pre-test scores on all sections.

than those parents who completed the post-~tests.

-]

-
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. Problem solving proved to be the most ﬁifficult section’ both before and

after the metric lessons,ffor all gfoups, with the one exception of-pre-test

scores for female qhildreq of non-participating parents. The low scores on

this section indicate a.possible need to reexamine the test carefully and
eliminate those items which may be confusing or misleaéing. More generally,
it would appear that additional methods of teaching problem solving skills

1 ]

to both groups of learners ought to be explored. -
' i - .

- While female ghildren whose parents did not participate in the project

™
{

< . N
‘had pre- and post-test scores that were slightly lower than female children

whose parents did participate, males who did not teach their parents scored
. ¢ L4 ’ ' - ’
higher than males whose parents 'were in the project on -five of the six sections.
T . ‘
_ Since test scores showed a-statistically significant increase for all

groups of participants, the -correlations among the three section

v
L) - ©

scores for several groups of learners were investigated. For children and

also for parents in twb-participating-parent families, co}relation matrices

‘for pre-test X (Table 4) and post-test Y (Table 5) are given below. The

)

" .p-value associated with the test of whether the particular (theoretical)

correlation is given below each,obse}ved correlaéion, and all values
are (nonparaﬁetric) Spearman's rank order correlations, since the raw

3core§ X or Y, are discrete wariables.

r




Table 4

Spearman's Correlations, Pre-Test Scores, Two-Particj.paéing-Parerit Families -

Childen .- . s+ Parents

.6578« .3868

(.002) (.056)

© - 6156
(7003)-

Table 5 N y

Spearman's Correlations, Post-Test Scores, Two-Participating-Parent Familiese

R ' Children - Parents

1

.4939 . .3247 -
(.019) (.027)

.1799 ' .3031
~(.238) . . (.036)




" e,

Ot Tables "®«and 7 cérﬁfspond to Tables, 3'and 4,  computed here for one-participating-

* _parent families. el .
Table 6 - N
.t ‘y

Spearman's Correlations,

]

l, v

t

%

L 4 L3

- . )
.

-

Pre-Test Seores',‘One.-Pa_r,ticipating-Parent Families
- —

L

Childen Parents .
xl ‘xz x3 xl, x2 . X/B‘/
w . 2
xl - .4603 .2462 - .7770 .7081
(.007) ) (.103) (.001) (.001)
x2 - - .1305 - - .5982
(.254) (.001)
i (n=28) (n=28)
’ - v
Table 7 ° .
- . 2
earman's Correlations, Post-Test .Scores, One~Participating-Parent Families
' Children Parents
Yl Y2 Y3 i Yl Y2 e Y3
Yl - . .4489 .5769 - .4297 .3091
(.008) (.001) (.011) (.055)
R T - - . .3429 - - .6688°
e (.037) (.001) -
(n=28) (n=28) -

n

-
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The three pre-te8t geores-in generai showed significant correlationstamong
¢ . 4 .\\ . .
themselves for both parents and childfen, as did the post-test scores. The
most significant'correlations, i.e. those having p values .0005 corgespond -

to the following pairs: . . -

LN

. (¥1';x2)” (X0 x3)°children(of two-participating-parent0:anilies N
(xl, x2{L (nl, x3), (xz,'x3) parents of two-participating-parent fanilies ] y
(¥, ¥,) parents of two-participating-parent families . R
(X X,) e Xy, X3)y (xz,‘x3) parents of one-participating-parent ramilies .
’ (¥, .Y,) children of oae-partic'ipat'ing-parent;famiii:es~ _
’ jYz,'Y3).parents of,one;participating-parent families

®.
{ ~ e

-
>

Examination of the above list, shows that eight pairs of. pre-test ‘scores

[T 8

. B
v -are among the most significant correlations$, while oniy three sets~of post-
test scores are included. Thus the strong correlations’ between pre;test R
‘ . - LT

- scores, articularly for the parent tests, .are ‘to some extent 1essened after

leting the metric curriculum. Notlng aga1n the mean values and percentages.

”

ivel in Tables 2 and 3, it°would appear tHat thg comparativel.'small increases

in scores from pre-to post test in the problem solylng (Y) sect;on may account ,°

1

» for this weakening of high pre-test dorrelations: , -

v

. . w0 ° v &
The next analyses focused on the correlations between PRES and POSTS

2

* o
o a

for children and parents. . .

. ¢
1 ’ 2

Table 8 gives Pearson's correlations for all.pairs among the PRES and ,
- P @ .

POSTS for children and‘parents of tWoiparticipating-parent families with

6
a4

the suffix 'C' denoting the child, 'pl' denot;ng parent #l and 'p2' denoting

parent #2. As above, “p-values are given in parenthe$es b&low the computed

- .

correlations. Note alsggthat P1 denotes the-mari and P2 the female parent,
- . .9 . . .




Table 8 ) S ‘ . - T L
. - ) : ‘ o~ : ’ 7 -

Pearson's Correlatlons,, 'PgES and POSTS, Parents and Ch:.ldren oﬁ Two-Participating-

Parent Famxl:.es

' <
-> . . ’

Y
PRESC POSTSC PRESPR POSTSP1 PRESP2 POSTSP2
- ¢ . .. T
" PRESC . 0.7297  -0.0278 0.0907- - 0.2227 0.4621
(0.600) (0.456) (0.360) ©  (0.187) .  (0.027) . -
POSTSC. £0.2218  20.0946  °0.1460 .-  0v2382 ,
. (0. 188) (0.354) ¢0.282) . (0.171) . . ¢
PRESPL, 0.8543 - . '0.0881 - .. 0.2919 . .
P . N (0.000) - (0.364) * , (0.120)
1, T , . (n=18) , ' -
. POSTSP1 - ne . 0.658 0.4476
.. 10.392) (0,031
... PRESP2 . T, L 0538
‘ ; . (0.011)
' A -_\ .l - L

Table 9 gives Pearson's correlations, with acéompényih§ p—values in parentheses,

»

¢. - .

- . ¢

for PRES and POSTS for children and parents of one-parent fam:.lies, with the

4

suffixes 'C' derioting the ch:.ld and 'P' the parent,

°

/

-

-
a




.“Pable 9

Pearson's Cérrélations, Pre- and Post-Test Sums, Parents and Children

~ : <

'PRESC’  POSTSC POSTSR  * PRESP -

0.6572 - 0.3414 0.1896
(0. 000)- (0.038) (0.167)

0.0459 (0.0913) *
(0.408) . (0.322)

0.7357
(0.000)

The PRES was in general slgﬂlflcantly.correlated w1th the POSTS for

alil groups. Thé most significant gorrelatlons, i.e. those h§v1ng p-
, :
T !
values <.005 correspond to the pdirsd:

v ” a4

(PRES POSTS) children two-particrpatlng-parent ﬁamllles

~e 2

\.
(PRES, POSTS) male parents, two—partidipatlng-parent familiés

-

(PRES, POSTS) children one-pa;ticipating-parent families

- (PRES, POSTS) parents, one-participating-parent families 7

' . -
LA e W .
A
%

We note alsgso that the POSTS for children are not highly correlated with

" tHe POSTS for parents in eitherjfamily type. considered. .

¥

. ) ' .
Pearson correlations of PRES and POSTS were also computed for the following

groups (Tables are included En Appendix 9):




+

. . g .
Parents and male children/ two-participating-parentzfamilies
—  Parents and feﬁale children, two-participating-parent families
Parents and ptale children, one-participating-parent families
. t

Parents and female children, one-participating-parent families

. The most significant correlations found in this analysis are those for

=, .

(PRES, POSTS) male children- two—partic1pat1ng-parent families and (PRES, POSTS)’
f

male children, onewparticipating parent families, generally sdpporting the

conclusions describped above. oy

.
A

The correlations resulting from these tests motivated the performance

of “three multiple regressions. We were interested in assessing possible linear

relationships between (POSTY) , considered as the response, or dependent variable

with (PRES) ang, number of worksheets completed’beK), used as independent variables:

-

The first analysisdfocuses on predigting POSTS_of parents:. Denoting post-

k4

score and Pre-score sums of a parent by POSTSP and PRESP, respectively, the

—

.

»

following mode] was fit fog .the group of'all parents-, .

- p%rsp =% + b, (PRESP) + b’ (NWK) +-e
’ ‘ A

. ) . /N N
The fitted equation’‘gives the estimates b = 17.556, bi .453 with

.~

-7 A

a standard error of .06445, b2 .323 with a standard error of .08425. The
U

multiple R2 =.57. 79% and the F statistics for b “and b are’)respectively,

L 25

| 49:375 and 14.§79, "otk on (1,61). degr:ees "of’ t’reedom, for p-value?’wtuch
@
are< .001 in both cases. We conclude that PRESP and NWK-are of significant
- . ) . = P R
walue in predicting POSTSP, for the btdup of"all ‘parents, -

- ,_ - 4
’

Secondly, we were interested “in aﬁmodel whfch could ‘be dsed_to predict
/

POSTS of children from one-participating-parent families. Post-score and

-
- ’ - ¥n *

pre’score suns of a child are denoted by POSTSC and PRESC, respectively.

The following model was fit for the group of ode9participating parent families-

n

POSTSC b + b (PRESC) + b (PHESP) + b3 (NWK) + e

[4

“ -32- . L]

-




s . . . A L . “ v ¢
Thehfitted equation gives thé estimates bl = .663 with a standard error

A . A
of .18979, b2 = -,060 with a standard error ‘of .14750 and b3 -+027 with a
. o . . (3
standard error of ,13078. The multiple R2 66 108, and the three F-statlstlcs
AN A -
are 12.219, .164 and .043 for bl' b2 and b3,'respectively, eachaon (1, 24)

degrees of freedom. The'respectiue p:values are, .003, 2.5 and ».5. This

gives conclusive eyidence that PRESP and NWK are of no value in predicting

-

POSTSC for one-parent families, and that PRESC is the obvious choice as a v
. /N A R )
predictor of POSTSC. Note that b2 and b3 are even negative. The reduced !
N !
model ' ) ¥
POSTSC b, + by (PRESC) + el . . ‘ o .

A A
yields b = 15.421, b = .695 with a standard e:ror of..15623, a multlple

R?= 65.72% (very nearly the 'value for the prev1ous model 1nclud1ng the two

-

spurious predictors) and an F-statistic of 19. 7 3 on (l” 26) degrees of freedom,

3

for a p-value £ o01. T . . ‘ R

~"

v

The next regression pertains_to- POSTS of children from two-participatlng-

4

‘fbarent families. Here PRESP denotes the sum of the PRES values of both parents.

The following model was fit for two-partlcipating-parent familles

»

POSTC = b_ + b, (PRESC) + b, $+PRES§3) +.b3 (NWK) + e

‘ ————
The fitted equation gives the estimates b = 28.698, bl:= .429 with :
a standard erkor of .10058, b2 = -,074 with a'standard glfqr of .08980, and -
A Y .
b3 = -,052 with a standard error of .06756. The multiple R2 is 75.7% with -

A A A . . .
the three F-statistics for bl" bz, and b3 observed to be, respectively,'18.188,

Y

.673 and :600,~each on (1, 14) degrees of freedom. As in, the analogous .ot , .

ha . -
.regression for one-parent ‘families, the model reduces to POSTC = by * by

- /\’ . Py N _: - '. -
(PRESC) + e, with R = 72.97%, b_ = 23165, b, = :416, and F = 18.225 opi (1, '

5 - .
- . . 0 \

. 16) d.f, for a p-value <.001. . As for one-parent families] PRESC is’the best

- e

.

. (and the only useful) predictor of PpSTSC. : . S

. A : . *
°

. ’ & -33-




. . . ) ' . ‘ s .;' ) ) ‘ . 1
.- ' Figally, we focused‘on-children_whose parents dro?ped out of the study,

‘and.those‘whose parents did not participate at all. The follow1ng model was

»

fit for chlésren whose parents dropped out of the study:

? . .. . . ¢ :
, § - ‘POSTSC = b + b (PRES) +he :

' < -~ N

* The fitted equation gives the estimates b = 11.755 and b1

bl

a standard error of 10978 The multiple R is 86)35% with the F-statistic

- —~

for b observed to be 64 44 onz(i, 9) d.f..for a‘p-vala& <. 0001 Agaln, PRES

< ] »

hS a very good predictor of~POSTS for children whose parents dropped out.
< .

i+ Similarly, the same model as that for DOP children was fit for the chlldren

Y -2
-

.881 with

-

. r .
. . -

whose parents did not’ parthipate at all -

‘

A
The fitted equation gives the estimates b l7 082 and b = .675 with?

. v .
a standard error of .16060. The.multiple R2 is .52.63% Wwth the F—stat1st1c

v for b observed to beff’—sﬁ on (1, 14) 4.f. for a p-value between .0005 and

* . - ., 4
.001, - , g . .
) N N s - . ‘e .

et

It may be co‘ncluded that 'the results are essentially ;the same for children

"whose parents dropped%gut or did not participate at all That is, for any '.?

subgroupd/f children, PRES is the onbx usefyl p

»

r of POSTS.
The fext set of analyses fOcuses on the responses to Questionnaites -

an@ ihterviews to dete:mine whether the test scores were affected by,,or

related to, any of the cétegorical variables. Specifically, abone-way Multivariate

Analysis of Variance (MANOVA) was performed for each categorical variable,

using Y as the response variable with x as a covariate, for the group of

all children and again for the group, of all parents. In each case, the hypothesis

[N ot

being tested is that the average value of ¥, say M v@«Ml, Mz, Mg)' is the

.
k4

same for each category of the particular variable being consldered w1th

) i

any possible effect of the pre-test Syore X first being removed, oY

4 o . - -

i’ - -34- N

.
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.‘ LY A}
- ¢

controlled. For example, the hypothesi§ being tested for the question "can
 you give me an idea of how much you know about the metric system?" which

R had ‘theé threeagossible responses "quite iﬁbit,“ "a fair amount," and "very

. .

) little" is that on the average Y was no different for the.three subpophlations

defined by these responses. ‘That is, was equal across theé three groups,

-

on the average and hence ubaffected\by the parent's stated level or prior

: knowledge/about the metric system. — , SR

«

: 1Y
‘We note that the sﬁﬁjects self-sorted for each categorical variable, ﬂ

- -

t8 the categories as is assumed in the usual MANOVA

3

rather than being assidfed”

'

model. A, "random effects," -or "variance components,” model is thus appropriate

here, since the mean efféct of each category is properly considered to be

3 \

- itself a random variable. Since this does not affect the testing procedure

’a M‘«.,b: . -
in the one-way°clasSification, aside from power dalculations which are not

) ) : ‘
considered here, no further mention is necessary. .

Y ’ Tdble 10 lists sixteen categorical variables. Each refers to a question

“

included in a March or June attitude survey (completed by the chil@ren) or,

5 Gy
-

. a March or June telephone interview (administered to the parents). Variables ]

"ihl",(barenﬁ - March - question #1) through PM10-refer to questions 1 through *

)

10 on the'télephone interview administered in March (Appendix 4). Similarly,

. -

- L . \
.variables PJ1, PJ2 ‘and PJ3 refer to the June interview, ahd CMQl (Child -

March - question #1) and CMQ2 refers to the March questionnaire (Appendix 6) .

[ L4

L oh (o1 is the only listed question’which was a;ked’fﬂg‘aﬁiigren after they

~

. 13
completed the project, namely "did you enjoy teaching.yourzparents the metric

[y -(-\ ~
-

- system?" L s




Table 10
e

MANOVAs, All Parents, ¥ = Resporise With X As Covariate

( 7.
<

: ‘ (Approximate) ‘
Categorical Hotelling's . Degrees

——

" Variable L' F-Statistic . of Freedom .
‘ - §

PM1 .44265 ' (6,110)
| 1.67059 (9,155)
1.86220 (6,110)
2.11023 . (6,110)
.37824 (9,161)
.32082 . (6,110)
.38983 ¢ - (9,16é)
.84689 . (9,161)
.90215 " (9,158)
1.46925 ‘ (6,110)
1.90716 _ (3,57
67920 ' (3.57)

- 1.23803 . }6;104)' |

.81588 (6,110)

(3

. .36925 (6@1105

\ ‘ .
1.67581 (3;54) .
—

A




>

e

The large p;valﬁéé for all tests indicate that the average value of

» .

Y with X taken as a covariate, did not change with any of the attitudinal
variables recorded. The smallest p-value corresponds to PM4, °the item in
which parengs respond to the question, "how do you feel about participating

in this project?" Even this p-value (.058), however, is too large to be
' - ‘\ )
considered significant. . . o

/

)

None of ‘the corresponding'uni§ariate ANOVA's (the three sections of
the test investigated separately) were significant, either, with;the most

extreme values taken. by Y, for PM4. (F = 2.9746 on (2, 58) d.f. for p = .059)

yand by ¥y for PM3 (F = 3.40797 on (2, 58) d.f. for p = .040.)  Given the
large number of tests, these can harhly be considereé'significant.

The MANOVAS g;yeQ\in Table 11 are for Y (post-tests).of children classified

4 ? -

by CMQ1, CMQ2, and CJQ.

-

MANOVAé, All Children, Y = Response With X As Covariate {'~
.(, |
T (Approximate) >
. Categorical Hotelling's Degrees
Variable F-Statistic of Freedom p-Value ’
cMO1 .51499 . (6,98) - . .79
CcMQ2 1.21415 - (6,98) .306 (n=73)
cIQ © . .18054 - (3,49) .909

-

Again, the children's ﬁdst-test scores are on the average, unrelated to

.
4

“the child's re§ponses‘to the quest‘lohs in the March interview, nor are agy

of the corresponding univariate (test sectior) ANOVAs significadél

. . ’ * -37-
\ :
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. ]
It can.be concluded that the amount of knowledge acquired by parents

and children is not related to their expreSsed, attitudes concerning the issues
. N 1Y

3

explored. It is of particular interest to note-éhat, in ;shition, neither
AN

educational level nor occupational classificatioh of parents is related to

N ~ « ~
test performance.

- * "4 - R
The final portion of the analyses focused on those parents who dropped

out of the study. We were interested in assessing any differences betwé¥?

this grpuﬁ and those parents who completed the project. As'was noted' in our

discussion of Table 3, each average subtest score for drop-out parents was

‘ . L
lower than the comparable score for parents who completed the study. 1In

addition to this simple comparison, a more :formal test of the hypothesis
to test whether the mean of PRES was tﬁe same for (the populations represented
by) the groups of drop-outs and completers was performed. There were 16

L |

drop-outs having PRES values varying between 8 and 38 with-an average of
24,812 and a standard-deviation of 7.705, ahd‘64"ﬁomple£e;s having PRES v?lues.
varying between 6 and 40 with an average of: 28.703 and a standard deviation
of 7.837. ;he (épproximate) Z score is 1.5%0 yielding a p-value of .0718.
This indicates that the‘;verage PRES score tends to be lower for drop-duts,
although the evibénce is not conclus&ée. Wé next copsider the frequency
distributions of Cémpletets and Drop-Outs, respectibeiy,'for each of the
categorical variabies considered. For ‘each variable, thg“bbserved frequency
.and'corresponding p;rFentage (given‘}n parehtheses) is givén for each of the

. two groups. For those variables with the'three (coded) values 1, 2, 3, the

fourth double column is left blank. Individuals not responding to a question'

were omitted from that freé}uenw
’ - a




Table 12
- N

Response Frequencies For Catedorical Variables, Completeérs (C) and Drop-Outs (D)

’

Categorical B boos
. Variable \ Frequencies and Percentages . :
H ‘ ! ™
r 2 3 - N g
C "D . ¢ D C _D C_ . D
-PM1 11 2 16 5 37 9
. (17.2) (12.5) (25)° (31.3) (57.8) (56.3)°
. C . S SR
PM2 28 7 29 8 - 4 0. 1. 1
(45.2) (43.8) (46.8)  (50) (6.5 " (0}  /(1.6) - (6.3)
. / R ' > ’
PM3 54 13 8 2 2, 1 k
. (84.4)  (81.3) (12.5) (12.5) (3.1) +(6.3) |
PM4 /15 12 15 3 "4 o
(70.3) (80) (23.4) (20) (6.9, . (0
PMS’ 40 10 . 1 0 . 11 6 / 2 . o
'(62.5) (62.5). (17.2) 0 (17.2) (37.5) (3.1) . 0) 7
PM6 ~13 2 32 8 19 6 I |
(20.3) (12.5) (50)  (50) (29.7) (37.5) ’ :
M7 4 .13 - 19 3 3 0o 1 0
. (64.1) (81.3) (29.7) (18.8) . (4.7) . (0) (1.6) (0) .
M8 . -2 5 ,12 3 26 6 24 2 !
. (3.1) (3L.3) (18.8) (18.8) (40.6)~ (37.5)  (37.5) (12.5)
| 3 .
PM9. 37 6 11 5 - 6 2 9.~ 3
(58.7) (37.5) \U (17.5) (31.3) (9.5) (12.5) (14.3) (18.8)
PM10 - 47 - 10 . 12 3 5 2 > v
(73.4) (66.7) (18.8)  (20) (7.8), (13.3) ]
PJL - 8 . 10 26 5 | o
(59.4) (62.5) (40.6) (31.3) , n )
. \ .
PJ2 39 6 .25 9 ' ‘ . .
© Y (60.9) (40) - - ¢39.1)  (60)
PJ3 19 3 36 7 6 - 4 - )
(31.1) (21.4) (59.0)  (50) - (9.9)_(28.6) -
cMQlL 24 5 20 ° 11 2 - i -
(52.2) (31.3) (43.5) (68.8) (4.3) «
cMQ2 18 9 2 4 7 3 oo .
(39.1) (56.3) (45.7) (25.0) (15.2) (18.8) ' .
. 3
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The drop out responses are surprisingly similar-to the answers given

.

by those participants who completed the post-test. Only the slightly lower

[

*

pre;tesé scores’ may.,be said to distinguish the group of drop-outs. \

.




DISCUSSION -

The statistical analysis of thé data proves conclusively that all groups
k.
of learners (excepting possibly male parents, whose mean pre-test score was

the highest of any group) 1ncreased their metric knowledge significantly

as a result‘of participation in the program. Additional research is necessary
to provide insight .into the learning process which occurred at home, i.e.
whether children aotually,taught parents or whether adults gained knowf%&ge
from self-instruction. With some modification (described in detail below),
this model could easily be duplicated in other parts of the country, nith
assurance that substantial gains in metric knowledge would be achieved.

N

The program was effective in reaching both fathers and mothers of children -
of both gexes. Parents apparently felt free to participate with or without

- .

a spouse. While children in "above average math classes" participated in
greater numbers, 30.14% of the children came from "average math classes."

Pre and post-tests each consisted of three separate gections. While

the test scores were ‘highly correlated, both parents and children gained . .
samewhat less knowledge in the'area of problem solv;ng than in metric awareness
or technical knoyledge.t Results_suggest careful e;amination of the test
~--- - items in the probIem soléing section, as well as exploration of methods to - ’
increase the problem solvang skills of both groupsjjialearners. (It should
also be noted tha€ several questions in this section involved processes that
. are not spec1f1cally taught in this curriculun, such as methods of /)nputing
area and perimeter) .

The three pre-test scores showed significant correlations among themselves

' - 6 .
for both parents and children, as did the three post-test scores. The summed

g ' S -41- : ‘




post-test score, and for children, the former was the only usé

L] @ N
along with pgedtgstosun, a 'useful predictor of post-test sum. Correlations

»

' for the latter. For parepﬁ7,the number of worksheets coﬁpleted was also,

.

between parent and cﬁildren post-test sums were, in all cases, weak or negatrxf.

Thus, while all groups of learners increased-their knowledge significantly,

»

there is no evidence ‘leading to the conclusion that parents actually learned

—~

e
from their children.

o 5

v

The original assdnption that children in 5th and 6th grade classes have'
o '-} - - 0 . .

8 .
- greater metric knowledge -than their parents was, in this case, falgé. It

is interesting to note that the previously deéqfibed metric project éonduqted /
‘in'California also reported that parent pre-test scores were superior to

the scores of children (52% parent average;'zsé child average). We conclude

that it is necessaty to equip children with 'a thorough understanding of metric

concepts before asking them to teach their parents.

- . Also, contrary xpectation, analysis found a slightly lower average .
. . T,
only characteristic of parents who eventually
P

failed to complete the ppOject. ["Drop-outs" expressed-attitudes which wefé_ .

of pre-test scores sums t

[}

3

similar to completers regarding/such subjects'as knowlédge of the metric

o system, math, and eagernesé to participate in the project. Were it necessary
Ato predict which parents would "drop—out"’of.aimiiaf project, pre-test scores

. ocould be used as”an indicator with some assurance.
In addition, analysis of the data indicated £hat none of the attitudinal

variables was related to the poét-tes; score achieved by parents or children.

a

The model is eqﬁally ;ffectiveﬂin teaching parents with varied attitudes,
N . . . - - . .
occupations and levels of education. I£ can be concluded that the responses

-

. ' . . —42- ‘




N . -

- offered by an adult 1nfluence neither the liklihood that he will complete
: L

the project nor the amount he will learn.

-
® .

While the project has been successful in its effort to create a parent- .
through-child learning model ‘which can be easily duplicated in other schools,

[

there are several existlng weaknesses which should be ellmlnated by modlfylng

~

/
the design. The following section ‘describes these weaknesses and offérs

-

sqggestions for improvements based on interviews with participating parents,

’
1

students and adminlstrators. . . . .

y® °
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“SUGGESTIONS FOR IMPROVING THE MODEL ‘
p W .

Analysis of this ptoject has resulted in the 1dent1f1cat10n of two wea.k

links in the ttansmittal of 1nfotmat1@m/that takes place 1n.patent through- Lt
< .
child lea*rnln!; First, in.order for chi‘ldten to feel conﬂdent a‘s instructors,

H

they must have thorough knowlellge ‘of all the mettic_‘information which they

are asked to teach. Secondly, parents must be required to complete homewor k L

&
~

\ . \ . .
assignments on a reqular basis.®A carefully designed monitering system mus t: !

be established to give parents the ingentive necessary to complete all lessons
. e . . (‘W
‘as they are presented. ' ~

0

- v
©

R As illustrated above, students who participated in the program demonstrated
¢ 2 ~

- S » o [

a‘lower level of metric proficiency than anticipated. As a result, rather
) s

than giving childrerr adgeﬁ pzact:.ce" w1th fnetn.c concepts, as was the onginal

J a
objective“,c 1t was necessgry ‘to ?pos% the students, {/\for the f1tst time,

\
a»a

to ¥t th%infomgtlon they wé}e expectgd to’ teach theu parents. Because
""\ ",. Y Lg 57§

‘of the. sttcng afpﬁi“sis placed én’ i:he“coxi%tﬂxctmw'of me%?sunng dev1ces, the

55y, s &Wwp .
time alloted did not oallonég teachets tg p,,reserft ‘in-\dépt:h e;{planatlons, nor N

TN ‘° > u:?...'.-”’w Y 5 s 0
teview material: as often as ngcegsaty %9 ensuzetcompleét mastew,, ‘As atesult,
i@ oo T
students sometimes went home feel:.ng unsure of mett;c ooncepts.r As one parent.
»huw‘\a_ -

Mented, "My dauéht:ez{*“had 80 to 90 petcent of ‘&b\ a.nfon&ation. It *as

the 10 t}) 20“peteent that she-did not have that créated s* (ck of :onfidence.
The teachets 1nvolved in. the%toject;tesented sevetal possible solutions

"to this ptoblem. While they agteed that the cutxlcdﬂn was effeet:.ve, they o

| strongly 'recomnended adding . supplemental material to be used’ as "extension"

.for some children and "reinforcement" for others. The cur,ticulun-has been >

P
. . .
./ ~ L 4 , - ¢
) .
. .
- ‘ ’ . . ‘¢

.o \ -84~ . .




'both groups of learners.

revised 'to include Qdescriptions of supplenentary worksheets where appr

=
Y.

Teachers also recommended dlvidlng the curriculun into two sectlons, each ~
including two or three of the units and each w1th its own pre— and posthtest.

Parents would be allowed to participate in one -or both sesslons, each of

whi%h could be taught over a s1x to ten week period Chlldren might be as\ed

to,complete additional worksheets to ensure the1r understanding of metr1c o
,;M

concepts before taking hoep—se:ﬁcted hoqework papers for'parents. Children

I k]
who feel totally comfortable with metr1cs are surely better‘able to convey

v

. J ;é(
the simplicity of the system, and help parents’to feel at ease - Pn 1mportant
i
'y

. . oy, ‘ .
objecive. - I’ &
~N

. » : SN

. To enhance interest in metrics, severaléspecial activities could be

" planned to coincide with home and’school study. As with other aspeots of |

-~

the pro;ect, these shoyld be spec1f1call§ geared to the*ﬁopulatlon 1nvolved

A mﬁtric fair in which parents and children presented speclal exh1b1ts, were .

awarded prizes and rece1ved medla coverage could be otganlzedtas a culmlnatlng

t k

.v . f", .
event. At the end of each un1t, special speakers whose work og ‘avocations

t

involved metric measurement could be called upon to make presentations.

N

"hanework center" either at school or in a neighborhood center couid be

~staffed one even1ng each week by adults who would offer help to anyone involved

in the pronect. All of thgse activities would- ‘encourage parents and children

to:become more ihvolved in the project, thus strengthening the interest of

. a
- '

Several'additional suggestions, while somewhat more-difficult to implement, -

wOuld undoubtedly result in an educatlonal program more specifically de51gned

to meet ind1vidual student needs. Based on the model used by ‘univergi_ties

E}
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to employ master teachers as trainers of student- teachers, classroom teachers .
. 1;;2 3 N v
-could seceive stipends to part1c1pate in a parent- through child 1earn1ng

~ - w

pro;ect. Teachers could then be paid to attend pre—serv1ce and in~service o '

¢ v

workshcps at which time they would modify this curriculum to bgﬂt.teach each

. u

of their students, correct work completed by parents,*etc Ideally, the

LR a B

p ogram ‘would be revised to allow students to take home leé"Ls for their

parents only after they denonstrated a specified*level‘of proficiency on !

a test of the concepts to be presented Thus children would be thoroughly

' knowledgeable about a subgect before teaching their parents.

An imptoved monitering system, which would require an additioﬁal cominitment

-
%

of time from teachers and/or a project, director, would greatly 1mprove the

e

<

effectiveness of this program. As menb§?ned above, while parents repeatedly .

blamed themselves for failure to’ complete worksheets regularly, the problem

'.

was preveI"‘t“and ‘indicates the need for program modification., Perhaps the ' ¢

least complicated system would provide parents with a description of worksheets : .

and "due dates" before teaching began. This would mitigate the problem of

children forgetting or losing worksheets-as patents would know. in advance .

! ]
o

when to expest homework.. When beginning"the program parents could be asked

»

to designate a specific time each week which they would devote to metric
> study. In addition, a system ‘of telephone calls to parents who "fall behiné"

and/or notes on worksheets for \parents indicating other sheets that, werew..
- $
"past due" could be instituted. \If the budget allowed, worksheets could "

4

be mailedéhgne and even back to school after completion. Alternatively, St

P - . 4 3
: 3 . . \
- parents might Be required to complete all previous worksheets befoFe a new
wone“was sent home, thus ensuring that parents still participating were "caught
. ' ’ ’ ) . e [y

a




up" in their work. All of these modifications would-have thé added benefit

[y

of fostering improved oommunication between parents and teachers. Quéstions

.
a o

regardmg the lessons could be answened more quickly ‘and eas11y
t K] " »
Two add1tlonal problems descnbed repeatedly concerned the season (Sprmg)

3
v

selected for the project and the 1lleg1b111ty of "dittoed" worksheets. Several

N 3

P

parents and teachers agreed that September or January, when/children are

inside during the evening and establishing their’ sche;dules for the ye r',
, - A 1 r
] B -

would have been a'more appropriate time period for‘the project. (A math

dministrator, however, cautioned that most schools normally- t;e/ach wbxe

i

-

number processes in the Fall. He 1dent1f1ed January or March as better “months

for-.measurement) . While budget constraints of this project—prevented pr1nt1ng

the yorhskxeets, a printing process which resqlts i; assl—gnment sheets that

) are'clﬁa: and "{important-looking" 'i_s\ recotmnended%—" ‘
. Many-of the suggestions described above carr- easily be impl'emented to

_mod.i.fy the existing program. It is hoped that ;eaders 1nterested in testing

w -

thlS model will review the weaknesses we dlscovered and make changes ?pp?opnate
. L /

to their community. :
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TOPICS FOR FUTURE RESEARCH _ A
. . . . [ . *
. Results of th1s research indicate the need for add1tz.ona1 1nformat’ion

to deﬂ:ermlne whether« parents instructed themselves or learned from their
)/ k] \ . 4 ’ R
children. Face to f&e 1nterv1ews of parents and individual d1scuss10ns o !

v

-

with chlldten would be valuable in obtalnmg descr1pt19ns of’ the home learnmg

-
-

process. Metric worksheets an? measuring. dev1ces m1ght also be sent hom‘%‘

’ ".\‘ : -
to a control group of parents who ‘are mstructed not to d1scuss measurement

-

with their ch:.ldren. In ad'dJ.tJ.on, resea,rch could determJ.ne whether students

- .
s o B -

who know they are responsible for teaahlng theJ.r parents learn more than

. -
/’

~*~ those who slmply learn themselves. = ) v
ana1y51s of test instruments used for this project might be the basis %
. I for contlnued research. éez?eral forms of a metric test cou]‘.z—‘he‘de\teloped' " '
—-;r:d tested to ensure rejliabi'l'ity. ' Per haps changing the iterc;s on the6inte‘rview J ‘.‘

@ . y N I ¢ .

formg_am.d attitude questionnaires #ould result in more«drarnatic/f,ifndilngs. . E
. This study.gcould also be repliéat’ed under a variety of conditions.
‘Wo-t;ld the .results\be similar if urban’ or rural populations v're"re 'selected; -
- What would be the effect of eliminating parents who already have/knowledge . ./
- ’ , .
of metrics or of chosmg a pOpulatlon of parents who "initially demonstrate
.

+ a minimal a\)areness of the subjectT Perhaps‘ asking-stuaen_ts of-junior' ,h;‘.gh ’ .\ : ‘

-~

b L]

. . B ;‘ . . . N " ~v .
. school -age, who presumably are more familiar witl‘etric measureménts, to

-

g o . - ’ -

teach their parents,would be more effec:?-,—’l‘he project described previously, .

which was conducted in California, inclufled metric activities as part of

1

. the sci‘ence. curriculum. (The teacher felt that thé science prdgram in her

x * ° L3
.

school 'system was more flexible and a'llowed her to devote more time to }netrics) .

. 1 - , o, . N N
The effect of this change in.curricylum arei- has yet to be determined.
’ ' - ' » ® ) e ! - . , /" '

.’ . , s R - N . N " 3
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A ~

Qoditional research might focus on the parents in any population who

-+ _ do not respond to initial invitations ts pazticipate ir the program.. A bias

, ©Of this project was that the population under study consisted of only those °

i '

. A ’ Py [ . ’ Y
" <parents who chose to-become involved. (School. requlations permitted Project

., Staff to contact only those parents who agreed@ to participate.) Research

A

to ‘determine if the metric knowledge, egucatiogfl level or attitudes expressed °

. by non-respondlng parents d1ffered from those of parents who agreed to learn » .,
. ~
from their children would be valuable. _ .

Recalling that many parents became 1nvolved in the project to help their
/- ~ -

cpildren, it is suggested that the thrust of the program Q}ght be changed o

*

s

to "Parents and Children Learning Together." Teachers could present the

project as_one method ava1lable to parents who des1re to play a more active ..

“
role in the school commun1ty Parents who d not have time to volunteer

te
. I\ . ™ ) .
in classrooms nor becane actrve in PTA might be encouraged to view this project
™
h Y é

as a contribution "to. the ‘schdol aﬁd also their child's development. '

T " Families Learhiﬂg Together, a program developed by the Home and School

.Institute in Washirfgton, D.C., encourages parénts to complete brief reading _ 'y
~ ' . . N *
. and math "recipes," with children who ‘are in kindergarten through grade

v o »

six, in an effort to subpement school learning. The program is designed

5

. 'to educate both.parents and children and includes a few metric activities. o
Research whith tested the’applicability of this approach to metrics on a

broader scale- would certainly be of interest. : o~ <

3

Additional research is suggested to assess whether the initial metrigc
v * "

knowledge demonstrated by the group of parents‘jnrthis‘fiéld test: is typical

'Y * .
- of the U.S. population. Although the 1977 Gallup poll referred to earlier




-

o

discovered that adults know'ver§ little metrics, our pre~test indicated a
mean score of 71l75% for adults comp;eting the project. While, AQ ééscr}Sedﬁ
"above, well—educatedLprofessiona}ly employed parents comprised a large pPercent
| of Aur population! it is possible that their metric knowledge 5; noEpatypical.

* [* .
Perhaps the continued exposure to dual labeling, public service announcements

and increased usage in industry has succeeded;during the last four yearé, in

raising the metric awareness of addfis. A detailed analysis of the metric
‘knowledge of the U.S. population would be most worthwhile.

»

Finally, since it has now Bgen demonstrated thaﬁ'parent-through;child ’

-learning’ié effective in instructing adults, the model might be applied to
&

many other fields of knowledge. Perhaps school children can effectively transmit

consuter inforMation including banking, household budgeting, savings and investment

i .

strategies, or teach courses in general‘health care. One parent who participated

iﬁ‘thié study wondered how soon it would be possible for\her son to clarify

-

o«
the intricasies of the stock market. Exploration of additiond} applications

"of the parent-through-child learning model is certainly encourhged.

¢ .

‘ A
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A

‘ LINEAR MEASUREMENT - UNIT 1
£ 4
Lesson 1 P

o

Oerctlves s ¢

*The student will demonstrate an understanding of three of the skills
involved in teaching another individual to perform a’'given task, namely
careful explangtion, close attention to questions and the frequent need
for patient re-explanatlon.‘ X ‘

The' student will know the terms meter and centimeter and their
symbpls. He/She will have a concept of each and their relationship
to each other.

')

The student wJ.ll be able to measure g1ven d1stances in meters and®

centimeters. . . .. VAR
’ Materials * ' .
Letter size manila folders (please review directions and cut each
folder in thirds before this activity); one for every 3 children . ‘
Scissors - - : . ’

Metric rulers . :
_ Paper fasteners :
: Instructions ‘(may be written on the board) . ° '
6 instruction slips .for role playing situations (to be cut apart .o
- and distributed to 6 children)

¢

Activities .
1. Givé the children a brief Sverview of the metric project, explaining
the five types of measurement to be studied and the fact that %the project
will be unique in its requirement that some children teach their parents )
at home after each lesson in school. They' will need to check with the
Eg:cher each day to make sure they knowahich materials are. to be brought
e, .

2. Begin the linear unit by reviewing the terms and symbols for
,meter and centimeter. Emphasize that a centilmeter is 1/100th of a meter.
Relate this concept to money (a cent). Discuss related rules of c¢orrect
metric practice.

- v

a) Names of symbols and metric terms begin with lower case
letters.
; b) The symbols for meter and centimeter are m and cm respectively.
They are not abbreviations and are not followed by periods unless they
are at the end of a’ sentence. (Please see page 79 of this curriculum
for additional information regarding correct metric practice.) -

3. Distribute materials and give children the opportunity to construct:
folding meter  sticks. As this construction is quite difficult, 4ou
will probaRly wish to provide detailed verbal instructions, demonstrating
(possibly with the.aid of an overhead projector) as you complete your“
own meter stick. You may wish to have the students mark one strip at
a time as they are assembled.

.




+ 4. Distribute worksheets to students. Before beginning to work
on .them, have several volunteers role play the following situations
to illustrate agpropriate teachlng techniques for children to use when . |
worklng with their parents: Give volunteers "instruction slips" for AT
the role plays which describe the roles and behaviors the re to demonst %
for the class “(two children will participate in each Sltuitlo ). ’ %\

" : A
a) Situation A . .
1. You are a parent learnlng the metric system. You read
question #3 on your sheet aloud and then’ say "I don't know what to do."
. 2. You are the 5th or 6th grader teaching the ‘metric system.
After you see that your parent ‘has a problem with the questipn, you
ask for'the necessary materials (book, ruler, etc.) to do the measuring
yourself and write the answer on the sheet. °
Teacher: -Pocus discussion on other alternatives for the
5th or 6th grader (giving’ careful 1nstruct10ns, demonstrating, explaining,
encouraging, etc.). Enphaslze specific words the 5th or 6 grader
could have used to teach the skill.

)

'

b) Sltuatlon B - ’
1, "You are a Earent learnlng the metrlc system. You measure
the door {(question 4) and then say, "I measured it. The door is 2 centimeters
and 9 meters ‘high.”
2.. You are’ a.5th or_ 6th grader teaching the metric  system.
After your parent measures, you s%y, "Good, let's write- that down." .°
Teacher: Focus discussion on the need to listen carefully

when teaching. (This parent confused the terms "centimeter" and "meter.")

While the children certainly won't be_held responsible if parents make

errors on their worksheets, they should be en09uraged to pay close-attention
A%

and ‘help them as mych'as poss1ble. . .l
c) Situation C “

1. You are a 5th or 6th grader teachlng the metric system.
'You carefully show your parent the meter ruler you have made and demonstrate
the lengths of meters and centimeters. You show your parent that there
are 100 centimeters in a meter. - .

2. You are a parent. You are working on question number
7 and write in an incorrect answer. to

Teacher: Focus discussion on the need for patient re-explanation.
What could the 5th or 6th gradeg/how say to the parent?

'

-

Notes to the Teacher
1. This introductory lesson is unusually long. Please try to
reserve enough ‘time (about 4 hour) to include all the activities..

[ 4 " -

2. You may decide to present only one or. two of the role playing
situations at this time. The third, as well as additional situations
which you and the students create, can be discussed whenever you §eel
it is appropriate. It is most important to lead discussions regarding
problems encountered when students teach their parents throughout the
entire prgsentation of the curriculum. . "o




¢

3. Please give "instruction sheets" to the children who will be
involved in the role playing situations before the class so they will
have time to prepare.

4, Please explain that all of the worksheets include "Teaching ’
notes to,-Sth and 6th graders." These notes should be ignored by children . _
who are not working with parents on this pronect They are intended - .

to be used when children take home a copy of this zorksheet. . ' R

3

:
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and centimeters.

 LINEAR MEASUREMENT ., -~ UNIT 1

. .,
Instruction slips for role playing situatggns (May be cut apart)

e

Situation A . . '
You are a 'parent learning the metric system. You read questlon #3 on your
sheet aloud and then say, "I don't Know what to do." °

-~

Situation A “ .

You are a 5th or 6th grader teaching the metric system. After you see that
your parent has a problem with the question, you ask for the necessary materials
- (book, meter stlck etc.), do the measuring yourself and write the answer on tpe

sheet. .
/

Situation B ‘
You-are a parent learning the metric system. You measure’ the door ~(question’

4 on worksheet) and then say, "I measured it. The -door is 2 centimeters and 9

meters high."® ‘

Situation B .
You are a 5th or 6th grader teaching the metric system. After your parent
measures the door you say, "Good, let's write that down." .
® . v [ . -

-~

Situation C -

You are a 5th or 6th grader teaching the metric system. You carefully show
your parents the meter ruler you have made and demonstrate the lengths of meters
Yog'show your parent that there are 100 centimeters in a meter.

N "

. o

Situation C .

. You are a parent. Yoy listen te your son or daughter's explanation of meters
and centimeters. You then study question number 7 on your worksheet but write
in an incorrect answer.

] B

¥

LI

-

L4
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LINEAR MEASUREMENT - UNIT 1 5 . ' ’

> Lesson 1 . . >
P, R o - \
N . . WORKSEEET o .
. ~ \ ‘ , LI
‘ \\ . i _ Name or ID Code =
! - .

Teachlng notes to 5th and 6thig§§aers- Be Sure to explaln-
1. What is a meter? Whét is a centimeter? (Show your parent(s)
the folding meter stick and explaln the units it is,used to measure)

2, wWhat are the symbols’ for meter and centimeter?
we “ s

Py

’

l.. Measure this line to the nearest centimeter.

A
»
-

2. Thd length of the IOom you are now in is :meters; centimeters,

'y

3. The measurements of a book (your math book if possible) are:
"+ 1length centimeters
width centimeters Y
Did you measure your math book? -
4. The height of a door in this room is ) : ) v
P . meters dentimeters .

"S5, My height is approximately meters ) centimeters.

- 6., A centimeter is (higéer,‘smaller) than an inch.

8. The symbols for centimeter and meter are

9. A length hich measures approx1mately 1 centlmeter is

/ v ) .
7. ' There are ) centimeters in°a meter.

{ and .

- ke,

‘1dea- the width of your little finger?) . : o
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LINEAR MEASUREMENT - UNIT 1

Lesson 2/ Lo

Objectives ' ’ : ' ) .
*The student will acquire an understanding of the most important events :
associated with the Wistory of the metric system.

3

o

The student will know the terms decimeter and millimeter. He/She
‘will havé a concept of the length of each, their symbols, their relationship

.to other linear terms and be able to use them for measuring.

\
. ’ o
Al ’
v N

Materials : L : T . ’
Popsicle sticks (1 per-child) . ’ .
Pen, ruler
. "The Metric System Day t6 Day" booklet (1 per student)

-

Activities -
1. spend a few minutes Qiscussing any difficulties the students

had in working with their parents. You may want to have the class "brainstorm"
teaching- techniques to try in various situations.

2., Use the booklet "The Metfic System Day to Day" and your sheet
he Erratic History of Metrics" to give a brief overview of the history
he metric system. Mention that the U.S. is the only industrial country ‘

that does not have a fimm commitment to the metric system.

. ]
3 Introduce the terms and symbols for decimeter and millimeter.

4. Distribute materials and post, d1rections so children can construct
decimeter rulers, and complete worksheets. =Ask children ko mark the distance
between 1 and 3 centimeters in millimeters by using a ruller as a guide. -
(The entire ruler 'should _be marked. 1n centimeters, as wefl.) '

Note ‘to the Teacher _
Please distribute the booklet, "The Metric System Day to Day" and :

ask children to take it home for their parents. Emphasize that their

parents may; Wish to refer to this for the next few weeks so it should

be kept in a safe place!, L : . " . !
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LINEAR MEASUREMENT - UNIT 1
Lesson 2
" WORKSHEET

. : ;lame'.or ID Cade

K
.

‘I‘eaching notes for S5th and, 6th yraders: Be sure~to explam. .
. 1. What is a decunet;er? What is a millimeter? (Show yougr pa’rer‘iyt (s)
the decimeter ruler’and explain the - um\ts it is used'to .measure) L .
2. What aré the symbols for decimeter and-millimeter? .
3. How many decimgters are in a meter? How many mlllmeters in

a meter? ' : .

v - i

Name something that.is approxmately the length of
' lmm ~ \ 1 dm

.

‘rhere\re L mn in one m.. .

There are ) g in one dm. P

Choose a table or d?SR"‘ Usmg your:}!cmeter stlck, measure it
the nearest decimeter. Measure it to the- nearest cen;meter

-

. “ .
.

‘
i

Find things that.measure about-
a) - 5 cehtimetefs L N i
b) - 300 ceptimeters\ . IS .
) -¢) More than two meters, butw les;. than three meters
6. Merure yourself:
. a) Length.of nose
b) Foot ..° -
. €)* Knees_to ankle
d) Ha,nd-'span "

.
.

-7. Whdt percent of the, worl’d's populatlon »isf’novy usmg, or convertmg
to, thé .metric system?
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Thisimayn of course, be re¥ated to "place‘éalue": ' ' :
’ ‘ -

I'd

Aﬁesson 3

'

-

]

Objectives Y - , . )
The student will understand ‘the concept. of a decimalized system.
) , Toa s

B
The student will be able to measure and record length us1ng decimal
notation,

voe 'y . o

When given a measurement expressed in meters and centimeters, or
"meters and millimeters, the student will be ‘able to combine the terms,

into either, meters or centimeters, or millimeters. PR
2=k ) _ .

When- given a measurement expressed in centimeters and millimeters,
" the student .will be able to combine the terms into either centimeters
or millimeters.

. -

The student will be able to rename a given 11near expression using
different units of measure. ’

Materials ’_—\\\\ ~ T )

Ditto sheets (1 per child)
Metric rulers

-

3

5

Activities

l.

‘Arrange ten dec1meter rulers on a meter stick to demonstrate

H

-

v’

.

2,

»

Review the four metric measurements d1scussed 86 far- (meter, R

decdmeter, centﬁneter, millimeter)

Make: sure students have a good ’

concept 'he length of each and their symbols.

3.
Make sure students understand that-

5

Discuss methods of combining un1ts using detimal notation.

-

) the relationship between the two units~of measure. ' R

o

@

im 49 cm = 149 em = 1.49 m

v

.-

»

lm 2mm = 1002 mm = 1.002 m °

3 om.5 mma=

-

.
-

35 mm = 3.5 cm/ .
ot .- < ¥ -

l&§27 meters = 1 meter.

[y

'Y .

-
3

5 decimeters

<2 centimeters

-

.

7-millimeters.

Y ’. .
v 4, Give children a variety of examples which’ require renaming 2 ﬁt
. expressions’ using one unit to e}pres31ons using another unit. '
i ) examples: 35.meters is also equal to . ‘. .
e 4 centimeters is also equal to mm . . ”
: > 6 meters is also equal to ' dm | a o
' . 760 centimeters is also equal to dm . ?k; .
> . R ' ~ . ’ . . P
! VRS : ] ~ N . \ *
X -12'- T v g

- 68
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5. Make sure children understand that the units dlscussed aﬂ?

. .21l multiples.of 10. It is possible, therefore, to change from a larger
- unit to“a smaller unit by. multiplying by 10 (i.e. moving the decimal

.

p01nt to the right). It is possible to.change from a smaller qnlt to ° .
> “a.larger ‘one by leldlng by 10 (i.e. moving the decimal int to the
left) . - : : ” 5 e ) ”
’ ‘6., Provide exémples of,iidg segments for children to measure and f v
 ask for answers using decimal motation. = .
_Note to the Teacher - ) S
Many children will requlre additional practice renamlng expre851ons v
and combining different metric units. Please utilize ‘additional worksheets,
gamey, drills, etc., as you deem appropriate. It may be necessary to .
»extend this lesson over several days to insure that children have mastered $(4?
the basic skills and concepts that are presented here. This lesson presents :
the basic concepts of the metric system as a decimalized system. It is
g vital that.the students master this material before proceedlng further.
~ 4 . : v
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LINEAR MEASUREMENT - UNJT 1

Lesson 3

WORKSHEET

Name or ID Code

Teaching notes to Sth and 6th graders: Use your folding meter and decimeter
sticks to explain some different ways of writing and combmmg uni'ts.
Examples:

1. 1 meter 12 centimeters = 1m 12 cm = 1.12 m = 112 ém

2. 2 centimeters 3 millimeters = 2 am 3mm = 2.3 cm = 23.mm

3. 4 meters 5 centimeters.= 4 m 5cm = 4.05m = 405 cm
What do we mean when we say that the metric system is a decimalized
system?

‘-

© Q!

v

1. If a line measured 5 centimeters and 6 millimeters, we could also

say that this linme was mm long.  Or we could say that the line
, was cm long. : . :

-

2. 6 meters 25 centimeters =' cm or m
"1l) Circle the larger measurenient in each palr
a) 500 -mm . 6m
b) 25 mm + 32 cm
c) 4.3_,cm 61l mm °

4

e

"=2cm8mm= am or

- ) . .
6 meters- 5 centimeters =
s

SdOmga . .mor ~

‘T

6. Measure- this lire segment
only. .

e Swer ______ : o

Y. . My peight is . meters centimeters. This is the same
as_ saying that I am ! centimetets tall or ,that I am meters
tall. ' ’ oL S .

. - o L ]

, (Example: 'My height is 1 meter &5 centimeters: This is the same

' as saying.that I am 165 céntimeters tall or that I am .I.65 meters tdll.)

’ . . N
.
A S
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LINBAR MEASUREMENT - UNIT 1 .

. ) Lesson 4 . : y
/ ' -
b:ectives ' ° .

The student will know the terms deKameter, hectometer and kilometer
and their values in relationship to the meter. He will be able to rename
kilaneters to meters. ‘

Thé student will know, the symbol for kilometer and have an idea
of its length. .

&he stgdent will be able to identify the appropriate unit of measure
to-use in a given situation. X

. _ / ~

The student will be able to meesure the perimeter of plane figures.

Materials
Ditto sheets (1 per student) '

»

Activities -

1. Introduce the terms dekameter, hectometer and’ kllometer, emphasizing
that only kilometer is commonly used. Review the concept of a decimalized
system, now including these new units. Mention that a kilometer equals
6/10 of a mile and identify a distance which is approxlmately one kilometer.

. 2. Give. examples of changing from kilometers to meters, emphasizing
the need to have an answer that is a larger number (because it is expressed
using a smaller unit) than in the given problem.

Example: 5 kilometers = 5000 meters®

3. 'Present a chart of all the prefixes: :

Prefix. -Pactor
] kila 1000 (one thousand)
e hecto - 100 (one hundred)
deka 10.-(th) ' )
.. meter . 1 - ) . .
) deci .1 (one tenth) . * .
C. centi .01 (one hundrkdth)

milld + .001 (one thousandth)
) Discuss the chart and allow. the children to practice changing fram one
unit to another.. )

4

N

V3 v




7

o ‘ : | ‘ .
© "7 "4, Have children question the group regarding the most appropriat&. =~
unit to use to measure a given distance. (Example: What unit would
you use to measure the distance from Baltimore to New York? The‘lenqph
of your pencil? The width of a dollar bill?) ’ \
5. Review the method of comput’ng the perimeter of a given plane _
figure. 1If this topic is difficult for your students, provide ,additional
problems faor discussion.
6. Distribute worksheets. . |

a LY
* .

-

Note to the Teacher . -
1.' If appropriate for your clads, you may include the following
objectives in this lesson: . -

a) The student will measure the radius, diameter and circumference

of a circle. (
b) The student will compute the circumference of a circle.

‘, . . .



LINEAR MEASUREMENT - UNIT 1
Lesson 4
WORKSHEET

® . Name or ID Code

i 3

Teaching\ notes to 5th and 6th graders: Be sure to explain:

&
.

Th
kilometers gle comuonly used) and-their symbols.
2. Pa¥e 5 of "The Metric System Day to Day."
3. The method for fmdmg a perimeter.

terms dekameter, hectometer and kilometer (remember, only

. .,
decimeters
kilometers

=

1. One meter centimeters =

v

this Table:

[

Complete

i}limeters

hecto- .
meter

deka-

‘V - .r--H-
meter METER

milli-
meter

4.95nm Losm

495 000mm

49, 5dam

0.52hm

0.,052km 5.2dam

0. 63

y O.3dam

0.0872dan

.d.OOOQZZ

0,00872hm|

< NS

4

. . ., ‘
—b. A distance that is approximately 1 kilometer is

. (example: f the front door of schoo
to the corner of Maple and Elm Streets. You may want to "gépck" this
i .the car, when you have a chance) - .

]

7. A speed of 50 miles per hour is most similar to:

a) 80 kilometers per hour by 20 kilometers per hour
c) 50 kilometers per *hour d) 120 kilometers per hour
»

8. A triangle has sides 6r the following lengths:
3m can, 1mi6 cme 3 m 84 cm,
Find the perimeter.

pOSSible.

1l

Express your answer in ‘the simplest‘_ terms |




9. - Ctioose the appropriate unit (millimeter, centimeter, meter, kilometer)
to measure the following dist@ances:

a) The height of a 10 year old child '
S, T —

b) The width of a roll of film

¢) The distance from New York to Philadelphia

i

N
N .
‘ *

/ . ,’ - 18 -~ ,74 .




LINEAR MEASUREMENT - UNIT 1

i Lesson 5
Objectives

The student will be able to solve appropriate word problems regquiring
knowledge of metric linear terms.

Mateérials

!
Worksheets -~ 1 perfsg;ld )

-

Activities

!
e a——rE—

1.

Provide an opportunity for the chlldren to practice adding,
subtracting, multiplying and dividigg with metric dquantities.
-

2. Review %%e method for computing the perimeter of .a given plane *
figure. Present practical situations which would requ1re the computation
of a perimeter. Dlstrlbute wor ksheets.

L}

Note €o the Teacher

You will probably wish to provide additional work problems. des1gned
to meet the specific needs of your students.

- .
{
A - .
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LINEAR MEASUREMENT - UNIT 1

. Lesson 5

}-\WORKSHEEI‘ .

.

Name or ID Code

l. Pind the perimeter of a dollar bill.
. Or, find the perimeter of your math  book.

2. John measured the distance from Los Angeles to New York on a map.
He found it to be 19.2 em. If the map has a scale of 1 cm for 200 km,
what is the” distance from Los Angeles. to New York?

3. If plywood paneling is 120 em wide,, how many panels will be needed
to cover a wall that'is 9 meters wide? b

‘4. Betty wants to build a small shelf in her closet. She bought a
board ‘1 meter long. Since her closet is only 80 c¢entimeters across,
how much myst: she cu[ off the board?

- ﬂ ‘6“’ . . -

5. Carol's mother S sewing a costume for her to wear. She measures

ength of ribbon and ‘discovers that it is 3.2 meters long. Carol

-finds a piece that is 649 centimeters long. What is the combined length
of 'the two pieces of rib they now have?

< * - . : - ) s .
6. Measure the sides and find the perimeter of this figure.  Use decimal 0
notation to combine cm and mm. . ’ ‘

»*, -




] . AREA - UNIT 2 \ ’

5w o * Lesson 1

Objectives
The student will know that the area is the number of square units
inside a two-dimensional figure. :

The student will know that the area of a rectangle can be found
by mult1ply1ng its length times its width,
* Y »
The student will know the ‘term square centimeter, 1ts symbol/and
haye an idea of the size of the unit. ) .

»

The student will know that the exponent 1n the symbols forcmetrlc
units of area means "square." . ' Y

Materials ' ’ : .
Worksheets -~ 1 per child o .3

v

.Activities
1. Review the ‘concept of area with the ch1ldren. Demonstrate
the derlvatlon of the formula for finding the area of a regtangle by
us1ng a centimeter gr1d (or diagréh of one on the board).
a\- -
2. Introduce the term square centimeter, and its symbol. List
objects whose surfaces could appropriately, be measured in square centimeters.

Note to tﬁé Teacher ‘ ' .
If you think it is appropriate for your class, you ‘may 1nclude
+he following obJect1ves with tRis lesson- . .

- The student will be able to compute the area of a triangle
- The student will be able to compute the area of a quadralateral
(trape201d, paralIelogram) .
~ . *

- . .
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" Teaching notes for Sth and 6 graders:

1.
2.

A ~ AREA - UNIT' 2~ o

Lesson 1 X

?

- WORKSHEET

¥

Name or ID Code

Be sure to explain:
The meaning of "area." e
fPhe formula for finding the area of a rectangle.

3. The term "square centimeter® and its symbol.

s . ’
4 . . Ve Lo .
. . { J
1. This square has an area of: 2. This rectangle ol
- . - has an area of
————————
. -

; Y X ~
,/ A ‘ *
¥y
4 /,I(

-

’

3., .Use ydur ruler to measure~the” length and width of this rectangle.
Then 'find the area. § .

N £y

. . : : / | -

-




40

E AREA - UNIT 2 ’\ L
N

WORKSHEET (Cont'd)

Find the area-of rectangles with the following dimensiops:

'y

a) length 1.8 cm

.- width 9 cm Area =
b) length 7.2 cm .
width 8 cm "Area =
» 'y

LA 4

"5, A square centimeter is (larger Athan°',' smaller than) a square inch.
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‘3 . ,. " AREA - UNIT 2

«', Lesson 2 “e

- . -
’

b:ectlves ‘ ’ .o N )
The student WIll draw a rectangle with a given area on a cent1meter
grid. - _ o , C

. . £
-

The student will know the term Square_ meter, its symbol, and have e

a concept of its size and relat10nsh1p to a square centimeter. ,
. - e (.
- 4
—_ , .
Materials ¥ B - . -

. Workshéets <. 1 per student :
Centuneter graph paper -1 sheet per student . ) v

. a Newspaper or colored constructlon paper, tape ., ~
i ° Ralers,’ scissors . T . L
' Meter ‘sticks (see "Notes tq -the Teacher")
. ) ._ - i R
Activities . ) \\\*\\\\
1. Distribute centimeter graph paper and ask students to use the
top portion of this paper to draw figures that have an. a of 42 am . .
(Each child is to.‘draw one figure.) Encourage them to exchange papers .
in order to appreciate the number of figures that can be drawn with ¢
» the same area. -
2. Ask children t0 trace their hands on the lower portion of the
sheet and count centimeter squares "and "half squares" (or portions of
squares) to,approximate the area covered by their® hands.
: 3. Introduce the term square meter. Discuss its symBol and relationship-

to .the square centimeter. Distribute newspaper or constructlon paper,
rulers, tape and scissors. Have‘the)phlldren work in groups to ‘construct
pieces of paper that are equivalent to one square meter. Discuss areas
that would be measur using the' square meter.

y

4. Dpistribute worksheets and ask children to complete them.

Note to the Teacher &

1. You may want to have several ch11dren construct a few models
(templates) of square meters before the ledson.to be used later by the .
class. This would eliminate the need for a large supply of ‘meter sticks.

2. You, will want to save the square meters,izf constructed of
colored papér, for use in the next unit. . | . . »
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: . 3. If you feel it is appropriate, you may wish to. include these
objectives with this lesson; PN o . . R
. ~ The student will compute the area of a cdircle .
-~ The stlident will compute the sirface area of a right prism . : ‘
.. - The student’will compute the surface area of a right circular . .
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T T ‘Lesson 2 . '
; T (j/ WORKSHEET- ’ i
., e . Name -or ID Code )

3
Teaching notes to 5th and 6th graders: Be sure to explain: ,
. 1. ,The meaning and symbol of a square meter. (You may either - -
use your folding meter stick and newspaper to,construct a square meter
-at home or show your parent(s) the one you made 1m school) . )
2. How to determine the«measurem/ht of a particular in-square

me\ers. > ¢ , .

¢

» » o, -
Fhid
1. Each side of 1l square meter—1{s ' cm_long. '
, E—— —
2. There are square centimeters in a square meter.
. 3. ' If a large classroom measured 12 heters wide and l@’meters wide,
the area of the ceiling would be . . f '
. ¥ : 4 . N . ;' ‘
- 4. A square is 3 meters long on each side. -Its area is : .
- . ' > .-, B
“ 5. . The symbol for ‘square meter is . LV
6. on the centzmeter gtaph below, draw thgge flgures w1th different
-+ ghapes. All three figures must have the same area. Lo
. \ . . u# e
7. Name three areas that wOuld appropg;ately be measured, using square
. meters., v I °" r " N ’ ‘
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AREA.-.UNI'RZ .
E’; . ’ \

Lesson 3

Qbjectives : - ¢

o

4

measured in square kilaneters. .

. The student (will know ‘the terms square m1111meter, hectare, and .
square kllaneter. He/She w1ll know their symbols, have a concept of

the. size of each and be aware of: measurements for which they may approprlately )
be used oo / .

’
c * ‘e °
<

The student w1l; undegstand that thé term square m1111meter is
n comnonly used.1n evetx day life.

" ) ’ l. ®

. The s;udent wiblebe able to 1dent1fy the area measurement that
is most appropriate for-a qnven 51tuat10n.

-g '

-

Materials ‘ »
Worksheets ~ 1 per child

»
v

[}
-

Activ1tles .

- 1. Introduce the term square» allimeter, emphagizing that it is
nsed prnnarlly in(§c1ence. Agk the Children to draw a sguare millimeter,
‘and write 1ts symbol.. .. 't g ' ) .

“ v
.

2. Brlefly d1scuss thé terms hectare and square k1lomete:. The
following 1nf5rmation should’ be 1ncluded in your discussion: -

N r

a) A hectare ig approximately the size of a baseball - ‘field

or 2 footkall fields placed side hy side. It is about 2.5 times the

size of an"acre and will’ replace the acre as a‘'measure of land. A hectare ¢
is’ a'square that is IOGtmete:s on each side. Emphaslze that hectare
(ha) dées not: haae an exponent.) . o b

. . N o , ..
[N

. b) A square kilomete: is"1 km (1000 meters) on each gﬁde. ¢
It is approximately the area of°.200 football fie ds., (A football field
is *about lOOgmeters long, from goal post to goal host, and about 50 -
meters wide.) Large land areas’ (ex. states) or Qgeans can be appropriately ”.

. E’
LW W', el

™ 3. %Have a-few chrldren measure and compute the area ‘of the classroan
Q@i square meters., - . . - °, C e

»

4. 4“%1te all of the units of area measurement that have been discussed

.on the board.: Ask the children to list several uses for' each unit..
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. AREA - UNIT 2 ‘ .

4 o :
. 3 ? N

Lessohk 3 ' . L. N . :

o k S ,
v B ‘. WORKSHEET .

Name or ID Code

‘reac':hing’ notes for 5th and 6th graders: Be sure to explain: . Cf .
1. The terms millimeter, hectare, kilometer-. (Which will replace . .
the acre?) ’ . . . ' .
.2. -One use for each term . @ -,

¢

oo 6
.
°

1., A hectare is about times the size of an acre. .

a) 2.5 .oBmT5 " o 8 a 10 '
N * . ) ’ h o« ' . 2 ) > -
2. A squate kilometer measures mgtefs on each side. K
3. Select a- proper mit_riczuniE for ‘measuring eaéh of the following. . .' M g
You'may choose from mm~, am”, m”, hectare and km“ (There may bé more ) ?_
than one correct answer.) ! . . . '
. ) a) a national forest S oo T,
, b) a basketball court . o . ¢ .
c) the size of Colorado L : LT e . .
d) -a cornfield - . - K '
e) the field -of view under.a microscope S :
-+ £) the size of Lake Erie- :
" g) a postage stamp - . ,
h) ,a living room floor . .
y . - _ »
- 2 I 8 - o> .
[ "




Odjectxves

“The student will. be able to solve‘approprlate word problems requ1r1ng

Y

.

knowledge of metrlc terms.

\
AREA - UNIT 2

Eesson_4

.

.
——

8
-

- ~

»

. 'J'\ »,
L ; .
. Materlals - L v ) -
D Wbrksheets r 1 per ch1ld c L.,
{ ’ . -
- . i \ il 7 ey . Pt * o ) .
Act%vstres L ] « s

unit before beglnnlng computdtions.

1 Rev1ew the nece551€y of expre551ng‘measurements in the same
* Make certain children remember

how'to 4nnvert from.tentlmeters to M1llrmete{s and millimeters to centlmeters.

2

. 2 Prov1de a few examples of problemzh/pich require multiplication
‘and division ofrmetrlc area units to g1ve

.

ildren’practige.

‘oe O ®

ERIC .

/

, 3. Dlstrlbute worksheets. : k'
Y ' . . R
¢ s 4 \ e -4

. Note to the Teacher” 'e )
You may wish to have your students measure. glven areas out51de .
the school building - (play areas, parking.lots, a planted garden) .
* to help them acquire a better senge of the 51ze of a_square meter '
\ s & ‘ -
. , y .
- R . -4 . n T
- » “ &
‘ Rl
. < . ) + ~ ¢
. ) . .
a ¢ L Y ( -
ST _ ‘ - ‘
. ’ L _ o
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» * e @
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: AREA - UNIT 2
. . -
Lesson 4 _ :$
WORKSHEET )
' ; ) . Name or iD'Code

. B 0

1. .

- If you "had a piece of land that measured 60 m X 40 m, 1ts area
would be o - . v

® 4 R ¥
2, A man fenced~in a square plot of ground., Each post was exactly

2 meters apart. When he had finished; -he had 12-fence posts on gach .
side of his square. What was the area of ‘his square?

3. A square tile has an.area of- 64 square centimeters. What is the
length of each s1de of the square?

4. 6cm'X8 cm = 48 B o
5. A trampoline is A meters long and 2 meters wide. and-irs area.
6. 6mm X 8 mm = 48 . .
—_— )

Find the area of a rectangle *ﬁth thede d1menslons'

1ength 5.7 cm o R 7

width 9mm Area - = : Y -
8. ° Estimate the following ateas. - Then use your céntlmeter ruler or

foldlng meter ruler and dec1meter ruler to measure the dlmenslons.
Compute and record the areas. :

-

o % .. s ! SR N
) . "estimated .- measured
-, Object, . area- area
v Eass . O . \.\

refrigerator

. / _door
v . - T 7 -
/ magazine o ;
. § Ccover . . \

¢ 4

y

P
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_ VOLUME AND CAPAcrry_-"'UNrrg
. J i
’ _ Lesson 1
¢ ’ ' .
Objectives ) ' .. : \
e gtudents will review basic concepts relabed to volume: (1).Volume
is the a\m_ount of space occupied by a solid, liquid or gas, (2) The volume K
of a.rectangular prism may be found by multiplying the length times
" the width times the height, (3) Objects with different shapes can have. .
the sidme volume. . - b~
. /Students will know the terms cubic entimeter and cubic decipeter ’
and their symbols. They will have an idea of the size of each unit - ’ v
and their relationship to eaoh other. ' N ’
Materials Lo T ' o
1°index card perychild, cm ruler, tape, scissors .
: 4 ditto sheets per child to use in constructing decimeter cube.
(2 sheets each ef sheets 3 and B) ’ i
Activities , . ’
1. Ppiscuss basic concepts of ‘'yolumes (see above) with class. :
- 2. Have the class use index car‘dsg marked with configuration to -
construct'a 1 cm™ cube. .. F 4 ?
' : ) ’ )
. 3. Read instruGtions and have the children each use ditto sheets { i
' to construct a one decimeter cube. ° . * ' Coe . [
| . . ’ . o “'
. 4. Through diSCUSWO the following conclusions:
a) The “dgcimeter. cube.wh'ach'they‘conétructed has .a vplume‘ ‘ .

of 10 cm X 10 em X 10scm = 1000 cm v

-

P

b) There are 1000 du3 in one~dm3

» N -~

. ‘e) 1 dm;3 may also be®said to have a volume of ,.1 dm X 1 dm .
x l d\‘l..- L4 . ; : 4 4 ~* B .
" 5. 'Emphasize thé correct methods of writing the’ terms "cubic centimeter® - ~
and "cubic .decimeter"” and their symbols, i : . 3 R
: : . R . -
> - P . H c

[

.Notes to the Teacher’ C - : -
- N \ S . ) A f . -

1. This wnit assumes that students are familiar with the definit‘i—éﬁ“{
of volume and the formfula for finding volume of a rectangular prism -
and that”they know that objects of different shapes can have the same o a
volumes . _ . . 7




. e k-3
2. Childrén may be asked to draw the configuration for the cubic
centimeter themselves, or fou may decide to have a small group of children
measure and draw the configurations—on all of the index cards before '
the lesson. ‘In the latter case, you would, of course, have-the children

measure to discover the dimensions of the cube before constructing it.
« - . /'

-

3. ,You may choose to have the cthildren construct their decimeter ‘
cubes in groups (making enough copies of the directions fot each group)-
or to have the class work together and‘follow_thé”directions individually
as you tead them. 1In either case, be sure they examine and understand
thatyeach side of ‘the cube is a square’ decimeter. '
. T . - ’ p
CE 4. Please ask children to keep the materials they have made Pn
School to use during the next lesson. (There is no worksheet or work -
for parents with this lesson.) ’

5. Please construct (or ask a‘child to construct) a decimeter
cube fram cardboard for use in measuring liquids in lesson #3. It does
not. need to be marked in' centimeter squares. You should also keep a
", ‘cardboard centimeter cube for measuring liquids in lesson #3.

-

-~

(_".

L8 \ S R
. *

oor '— [/
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a |
. |
L " Directions for constructing a one@decime;\er cube* .
. ¥ oL, ] R )

MY v T . . . . .
. HMow to make the sides of the cube:’ How to make the bottom and top of the cube:

7. Cyt out the two pieces on the sheets marked, 8.

- 1. €ut qut the two rectangies on the sheets WO ¢ !
; Cut along the solid boid lines.

' . marked A. Cut ajong the solid bold lines.

e 2. Fold sagh rectangie in haif by falding along the
" dottad line., Foid the rectangies so that the cm -«

8. Take one of the pieces and lay it on a flat y
surface with the-cm grid face down. -Foid all -

grid is on the outside. S - " ° four flapssup by foiding along the dotted lines.
.—4 o ‘ ‘ - f:ld flaps up
foigt here . = gidoutide - .
. on dovtad line-—y [ SRR
. ’ [ ] . ' . . |} - ’ ) \ - N *
s . L}'L‘L . ' - ﬁ
. foid flaps up >

3. Lay the foicied.rectangies on a flat surface'sa” -
that the open sides’ (opposite the fdlds) line up

; f aver 5o the grid is faca up.
amg touch nghg Up against each other,

7

’

]

9. Turn the g .
Kaep the f‘gs folded under. The piece shouic

ook like this:

<

°

J )]t

-I4-

L

flaps foided undar

| 3 Tz \ 5
- = At B
C » . Yt bﬂapsfotdgdund'ud \ L
4. Tape the two sides together like this: _10. Put the two piecas of.tape acrass the square.
. . rum ' ‘ Leave some tape hangingwcver each side.
L$ : TE‘ 4 oy ’ , ‘b’ Y - v
= e £ J == ape
- — l ‘ ) ] ' / IS
A ‘ ‘,\u"' . . "L : ,
5. Kesp the pieca folded and turn the whole pieca . ) ,
o over. Now tape the other two sides togethar M 11, Pick up the square By hoiding the ends of ongs.
the same way. : .

. of the piscas of tape and placa it on top of the
open box. When you do this, the open box
shcq{ﬁ be standing on a'flat surfacs. The flaps

' :the square Qo inside the t8x. Securs the

' 8. Pick up the whole piecs and shape it into 3 Hox
without 3 top or bottom. The grid shouid be on .
the outside of the box. .

e uare to the box by siicking the ends of the.
. - / tape anto the sides of the Box. '
LEN o . g . v T - - {
—ls y i » Ape to sdes
) ). ¢ s
, | < n ' "l‘
. ' ; : % ; . Ty -
- [ 1 [
1 L 2
K L : | ’
'd ) ape S
) Q’ ¢ . . N
&. Tumn the box over and make the top of your

: - o cube in the same way (follow steps 7-12).
Ric . - e sy A
U ammmm o A a o
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SHEET A'~ RECTANGLE FOR MAKING SIDES OF CUBE* o
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./" " . VOLUME AND CAPACITY - UNIT 3 I : '
IR | .
. . R - s '~~‘. Y *

Ob]ectJ.ves

. The'student will’ know the term cub1c meter and 1ts symbol, and )
will have an idea of its size anhd relatlonship to a cubic centimeter :
and cub1c dec1meter. He/She wlll abIe to change an expressmn using

The student will be able to 1d
to use whén measuring -a g1ven space

of given rectangular prisms. —He/She will be able to measu're and record

volume by counting cubic,units, . : v o
Materials - - ("N - = . . -

+ 12 meter sticks (per class) . ’ ' o .
Previously constructed decimeter and centimeter .cubes -~ 1 per chitd | - . .
‘Worksheets '~ 1 per child " . . L. o Lt
Prev1ously constructed square ‘meters (If made with construct:.on ' )

paper) o ' B L : o
Tape . - . L ) i .
. Activities . . : P > L.
. 1. Ask several children to hold the meter stlcks together £o' demonstrate- -
. the size of a cubic meter: If'you wish, you may temporarily tape all e P
the sticks together. - - o - " ) ’ . : . T
. Demonstrate and discuss theé relationships between ‘an3, dm3 ) - . .
and m”. Make Surd students understand that: ‘ N S A
‘ ' N 3 : ) ) * ) N v
lemX cmxlcms‘l cmy ‘_‘3 C .3 : .
1dnx1<inx~ldm=ldxg -, 1000<:n3_=l-:drg . . . F
l'mxlmxlm?lm_ 1000 am~ =1 a

-

3. Spend some tm\e having children measure _and compute the volume -

’ of given spaces in the classroom, (example, a’ closet;: Zjesk drawer, shoe . ..
box) before they begin worklng on this. worksheet. P - . . *
s - i T . ., R e ‘ . e
Notes to the Teacher U 3 .o T T : ‘
- - ' ‘ . «"‘{? &'( -~ !
a 1. If several Classes ar'e to be constructing cubic meters at’ the ;’. . " ,,.ﬁ;_
same time, you may wish to have one class-actually tape the- meter st1cks . ML
together and exhibit the cube to the;;other i(*:lasses.a. o s ;‘J&'»,: oW
L ¢ . . N . o ‘ ’.»_ ) T 2
) ~ e ®
. - Y .
’ . ) - A, -

. |
- b '\ - -
r , . . ¢ - . “ . . on \‘h ‘N . .- B ‘
. .
. I ’ - '37 - . - . B » " ’ ‘\
e ! - . . ~ ' .
* s - . .
M ”,




¢ , oo, e
. d s ~ . * bt emam e g
; ’ . E ) . , .
-4 ’ - ) ' . - R . ) . \
27 If students® constructed their square meters (descrlbed in the - .
previous unit) from colored paper' hawe’ them work in groups tb tape - ) :
: them~together“and construct cubjic meters: They will need to use ~akgarton . ,

"or other large object. to pr‘op up the pleces, or attach one s:.de'wto a .. 7 . <os ]
wall. . . . A /

e 3. -aAsk- chlldren to brlng home, the:.r cubic centlmeters and cublc 0
decimeters. - . . . T ’

s . L '
" . 4. If you ‘tl(nk 1t is appropr:.ate ‘ferﬂouf class, you may 1nclude e N
the following objectlve with this-iesson: . . . . .
v " The’ S‘tudent will be ,able to qompute- tRe volune of a r;ght c1rcular
‘cylinder. Coe L . e i . —
. . LN ) . P Ve T, ’ . * .7 ] .
. ¢ A v . . .
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N / VOLUME AND CAPACITY - 'UNIT 3 L |
o ' . Lesson 2 @’
- - - N ‘ . M ' v \
R . »worzxsngg , _
R f Tre ) Name or ID Code
/ P B

A Teachmg notes to 5th and 6th graderss

Use your cubic centimeter and

cubic decimeter. Be sure, to explgm-
. ) 1./ How man 3 i x
n y cm are in a 3 .
L2 How many dm, ~are in am” (Describe the way we made a m” in ° -
' clasg) ‘
. . 3. . "How-to find the volume of a rectangular pr1sm (nrultlply length p» ¢
tlmes width times height) - o, \
1.  'Name the unit (c':m3 or, dm3 or m ) used  to measure the volume of

the following.

sticks) to see how good your guess is., When measuring length, width

&nd helght, measure to the nearest whole um.t

Thing Unit Guessed Volume Measured ‘Volume (approx.) )
1. Closet N - . . ., o .
2. Tigsue box v e o . ’
-(or other ) ", ’ .
small box) , . v - N ‘
- 3, Drawer | . - - ) 9
4. Find the volume of a box havmg a’ 1ength of 8.cm, a width of 4
_om and a height of 5 ch. : - A - \
» 5! Name two th1-ngs in your ;house that have volunes of approx1mately~ -
one cubic meter. L , - . R B “ . - .
\- R . . N - ) ;¢ . . .
6. Wh1ch unit would. you “use to measure the vohtnne oﬁ d:.rt to ,be"hauled wog i
aWay to buij.d a basementz .).- , “ o, 5 L e e, L ) .
©, Y - os 1 ) ’ P ‘_ S ;' L ., Y 1 ’ R v 2 Mg ‘ - ; ! -
T aad ,B) o’ e g an'fﬂ. . ) o
L ! ; . o « . 3 o !

‘1‘

st .

-~

1

>

ra

¢

Guess the volume and then measure (use meter and dec1meter

&

7. Useg y%ur;*cu'bic*centlmeter to Meggure the volune of a-small’hox. .~

\‘
PR 'a ~ LS
"~ ¢+ Ther® use your decineter‘l?ler to fmd the leng'th vg:.dth,oheight and W ) ..
,: ;hen volune of the box. ompare yo}u' tho “figures. - 1 T N
LI N N A L . B "p': > P .
N » ‘t - @ ¥ oo " . , - L r L4 , " . L
; © . ,voJ.une (using qentlmeter Cubes) . *® .- N . ,“d N ”q‘ N
volqne tusing volume formula) oo T . \ ’ wgey TR N AVEE .
. R A * , o, " ';: b '\‘f"'b g
' A - oo o : ) g ; . g . - 4“'
) © - . “ . R R :} e ¥t S8
' ! . - . EAN Vg b - *
’ : " oo o S N e of
- . o, -« > . . . ',:; .
1) N . ’- - 4

, . . (] . T \
.']\ . e T, ’ e "'39"' . a‘,l'\"“
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VOLUME AND CAPACITY - UNIT 3
" Besson 3 ,. °
»

-~

Objectives . ‘

. The student will:know the tefms litér aid milliliter ;" their symbols,
celationships to each other ahd will have good concept of the size on”
of each. . ) . 4 RS . . '
‘I‘he student w1ll know that the llter is the 'basic u,na,i: of measux;e
for liquid in the metric. system., ., . , ) . .
‘I‘he student will know that 1 cubic .centimeter is’equivalént .to
L milliliter and that 1 cubJ.c declmeter is equivalent to 1 liter.

a, K -2 -
s & K

' - 4

Ma?_:,er:.al ' i .
% gallon milk cartons - 1- pef child ' . .
, Permanent, felt-tip markers (a few) i ) s .
Several llter oontainers (example ~ coke bottle)y to ﬁemonstrate

size of liters. . .
Dltto sheéts - 1 per Chlld - giving dlrectlons for maklng lltet *
oontaln%ers . ’ .
Decimeter and centlmeter cubes constructed 1n prev1ous lesson (for »
demonstration)}.’. * . ¢ o o
1l dec:.meter cube madc of cardboard’ ‘
mL medicine droppens (a few per rclass)

, Masklng ta;)e

(3

.
~

( ‘Activft;es N *

1. Show children the llter gontainers. 'E:nphaslze' tha% the hter'

: is "the basic un1t of measure for l;gulds“m the metr1c gystem. . Almost' o

,all liqulds are rtreasdrpd in-liters. ' Discyss common uses of Jiters (t,o

5
- LIV A e

meauxe mllk, gasoLlne, oil,' Lete. ) ST ': . v

o 11terg,con§1pers 6 te*st' {:he ones ' they Hwe made.¢ . R .

L v

.

¢ - . n

St
B 2, Wdrk wu:h chxldrg'n‘, as’d class wor ih @hnﬁll“grougs, to gbnstruct
. liter contame’rs, e*milk cartons. -Have.the’ chlldrg\ use any accurate

T e i “ * - . & \\
o 3 Use the™ cardboard decmetez» cubq to detnonstrate to the class =

. " Jthat 1 dub1c decimeter is equél to.l Jliter: (Pour water from.one into

. symbols, and the relationship between amL and L. - v

a,nother to' show that they hold thg eame auoung .) Use milliliter med1c1ne
droppers to demonstr-ate that 1,em™ has a capacity of 1 mL. (Pour water ‘
_from a centimeten cube inte a mL eyedropper ) Make sare children understand
“that: Do T = . R
i 3 F ) . Y@
ln_xL='lcm,'1000mL{=lL , ' ‘

'I‘here are, therefore, 1000 cm3 ;.n a liter. Be supe to teach thé’

-
2 .

.-4.- Divide the c]%ss into groups to complete worksheets.,.

-

T R

- 4Q"‘\- ,
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Notes to the Teacher .

«X.  You may wish to explain to the chlldreﬁ that although liters .

’ ‘. and cubic decimeters are equivalent, the  liter is used to heasure liquids :
.7 and is a measure of capac:.ty The cubic decimeter (and cubic centimeter).

¢ is 'a measure of volume, denved from-linear units, a}\d is usually used

+ to measure sollds.

Al . . \
. A
. 2. Although questlon #8 on the workshee‘ is to be done "at home

only," you.may want to ask a few children to demo
. with their lit_gr-contalners using -this procedure., ' ’
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Aruitoxt provided by Eic:

trate meéasuring techniques

N
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Notes to the Teacher ‘ .

«¥. You may wish to explain to the chlldreﬁ that although liters
- and cubic decimeters are equivalent, the liter is used to heasure liquids
and is a measure of capac1ty The cubic decimeter (and cubic centimeter)

is 'a measure of volume, derlved from-linear units, a}d is usually used
to measure sollds.

. ’ \ .
P S e .
\ -
2. Although questlon $#8 on the workshee‘ is to be done "at home
only," you.may want to ask a few children to demofstrate measuring techniques

_with thelr.ht;.er-contamers using -this procedure. .

ERI

Aruitoxt provided by Eic:

* e




, .
Directions for Construction of Liter Containers
LY

E]

' ‘(Lesson 3)
-

- LY
.

open. .

On<the outside of the carton, measure 12 cm up from ‘the bottom

Undo the top of a half-giglon milk carton so that it 1s completely

‘

" along one of ‘the-corners. Make a mark on the corner at that point.

Mark thé other thtee corners in the same way.

Cut each corner down from the top of the carton, stopplng at the
12 an mark you made. ,
Fold each top flap over and back a few times to Porm a crease around
the carton. . o,
- . R} -
Cut the top flaps off by cutting around the carton on the creases.

051ng a permanent,, felt-tip marker and a am ruler, measure up 5
and 10 cm from the bottom, inside the carton, and make a mark
at each point. Repeat this step on one or two more sides. “

' ‘ ' h ¢
You now have a container.that holds slightly more than a liter,
but the marks inside the carton are a very close approximation
of 1 liter and .5 liter. 'Label these marks_"1l L" and ".5 L."

- 42 - , e
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VOLUME AND CAPACITY - UNIT 3 .

) \
Lesson 3 /

WORKSHEET. ‘ . ‘

.

. ’ . Name or ID Code

1

Teaching notes to 5th and 6th graders: Be sure to demonstrate and/or
N - . \ -~
explain: . .

1. The sizes of liter and milliliter containers

2. The number of milliliters in a liter

3. The relationships between milliliters and cubic centimeters
ang liters and cubic decimeters ‘

\

-

1. Liters may be used to measure

a) the amount of medicine you should take
+ b) the amount of water in a pool

c) the amount of oil you put in your car

d) the amount of sand in a truckload

2. The symbol for milliliter is . .
a) ml b) ML c). mL. - d) ml.

»

-

3. There are . milliliters in one liter:

a) 10 - b) 100 c) 1000 .d) 10000
. -4, Use your millili /eyedropper (the same as 1 cubic centimeter)
to determine the nuiber of milliliters in a teaspoon and a tablespoon #*
(use measuring spoons if possible) .
There are . milliliters in a teaspoon.

There are milliliters in a tablespoon.

" 5., In the metric §§stem,‘a one centimeter cube will hold 1 miliiliteq
of ‘'watef. A 50 cubic centimeter container should hold millilitegs
of water. —

-
» .

'ra) 50 b) 500 c) 0.5 a 100

6. In the metric system,'a one decimeter cube will hold 1 liter of

water.” A container having a volume of 3 cubic decimeters should hold
milliliters of water. ) . .

Y .

a) .3 b) 300 c) 3000 “d) 0.3

|

at

.




VOLUME AND CAPACITY ~ UNIT 3

¢

]
~ WORKSHEET (Cont'd) ot ‘
- g . N . . . . \\
7. Indicate the uanit (cubic‘centimeters or milliliters) that would
be used to measure each of the following: =« -
= P _ .
a) The size of a hox of staples
b) The contents of a bottle of medicine
c) The conténts of a bottle of foed coloring

8. (Po 40 at home only): Pour some water into three different "small
pot-sized" containers. Estimate the amount of water in each container.

Then use your milk carton-liter container to measure the water.
»

- ]
)

Estimated Amount ¥ Measured Amount
(approx)

Water in Comtainer #1

Water in Container #2

Water in tontainéf #3
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VOEUME AND CAPACITX - UNIT 3

Lesson 4

Objectives y
When given a measurement in mL and L, the student will be able

to express the measurement in either milliliters or liters.

Materials '
16 ounce clear plastic cups ‘
Waterproof marking pen
Masking tape ~
Milk carton - 1 per child
Metric ruler - 1 per child
Scissors
Milliliter measuring cup
Ditto.sheets of instructions -~ 2 per child
Worksheets - 1 per child
3§all paper cups (dispenser size) - marked to indicate 100 mL
Yater (optional: colored water is’easier to see)

L3

Activities
1. Review the method of renaming unlike linear terms and then
focug on the combination of liters and milliliters.

]

o (Example: 1 liter 30 milliliters = 1.03 Liters) .

2. Use amilliliter measur1ng cup to demonstrate meashr1ng technigues.

Emphasize that the measuring cup about to be constructed will be used
for measuring smaller amounts of liquid with greater accuracy than the
milk carton container constgucted in lesson #3.

Demonstrate the use of the displacement bucket, noting that
it‘)s important to £ill the bucket to the overflow and measuré the water
that is displaced very carefully. This device is not very accurate,
but is included to give children experience working w1th the relationship
between metric units of volume and capacity.

¢

4. Ask_children to follow the directions on the ditto sheets.to
construct measuring cups and displacement buckets.

Notes to the Teacher )
1. You may wish to have the children work in groups, pairs, or
individually when working on these constructions.

-

*2. Ask the children to leavé the1r constructlons in school to
use during the next lesson.

i

3. Although the worksheet includes one problem which requires
the use of the displacement bucket, you may wish to provide other examples.

Tt101 g

N
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MILLILITER MEASURING CUP

Serials and Tools
16 ounce clear plastlc cup
Masking tape

Waterproof marking pen sta
e

size) marked to indicate 100 mL
ter is easier to see)

Small paper cups (dispens
Water .(optional: colored

Procedure ‘ .
1. .Place a strip of tape on the side of the large plastic cup.

’

2. Transfer the amount of water neceséary to reach the 100 mL mark
on the small cup into the plastic cup and mark the water level -on the
tape w1th a marking pen. .

3. Repedt the procedure a few times until you have placed 500 mL
of -water into the cup (Notice. that the marks becope closer together
as the cup becomes w1der). T

- r
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" VOLUME AND CAPACITY - UNIT.3 .
pess?n 4
- ] - - T . .
. . WORKSHEET ) .o
L ) '. ' . o ‘ Name Jr ID Code

e »

Teaching notes to 5th and 6th graders: Be sure to explain how to write
‘an expression using both milliliters and liters in an equivalent form
using milliliters or liters. ¢, §) )

Examples?- ~

1) 2 1iter;\5 milliliters = 2005 mL or 2.005 L . 5 . .
2) 1 liter- 200 milliliters = 1200 mL or 1.200 L which equals -
1.2 L . . '
©+« 3) 26 liters 35 milliliters = 26 035 mL or 26.035 L

Write the letter of the gffuivalent measurement from column #2 next .
to each expression in columh #\. _ .

- Column S} : , Column #2 .

N\

' . J o ’ .
1. 32 L 865 mL a. 15.003 L
2. 30 liters 5 milliliters™ - b. 4.018 L .
3. 15 L 3 mL c. 32865 mL ’
4, 1L 1lnmL d. 3136 mL
«5. 22 liters 58 milliliters e. 22058 mL
6. 3 liters 136 milliliters £. *1.001 L
7. 4L 18 mL g. 30005 mL
8. 1 liter 100 milliliters h. 1.1 1L
9. 8472 mL .is equal to:
T a) 8472 L b) 8.472L &) 0.8472 L d) 847.2
L . ’
10, 2.003 liters is equal to:
a) 20003 mL  b) 20.03 WL ¢) 200.3 mL d) 0.2003 mL
M . ‘ . .
11. 650 mL = B .
12, 0.2 L = mL : .

- 48 -~
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. : » VOLUME AND CAPACITY - UNIT 3

‘Lesson 5 . ‘

Objectives

The student will be able to estimate and verify capacities by measunng
given quantities of water with metric measuring matenals.

The student ﬁill be able to use a displacement, bucket to measure
the volume of irregulasly shaped SOlldS by liquid displacement in a
measuring. cup. R

= ¢ _ The student will be able to solve appropriate word problems requiring
¢  kmowledge of voluqe‘ and capacity measurement using metric units.

¢

Materials ) ' ’
Prev:.ously constrycted measuring cups and displacement buckets
< ~ 1 per child - ;
b Ditto sheet of problems - 1 per child - ,
< Rocks - 1 per, child ; - : .
" Small. contamérs holding water to be measured (Several students 24

may measure the samd amount of water) -

<

A ) Y

- Actlvitles . T ) : ;
-» 1, Choose one problxem from the worksheet whlch requires use of
v . the displacement bucket, in order to demonstrate itd use, and the concept

tnvolved. Additional problems requiring measurement may be solved and
discussed-b y the class, as -necessary, to ensure that pupils are knowledgeable
about,megsurement techniques. .

° ' h ‘A A = N .

*.2. Children use metric measurement materials to solve word problems !
on a worksheet. ' )

N ]

4 N 4 » 2 ) R \
. i -
- \
> —_—
- . ¢
. . v . N ’
B \__, & .
\
4 ———
v - . v , ¢
- Y v
A ) <
- &




’ VOLUME AND CPQPACITY - UNIT 3

”

. , Lesson §
WORKSHEET
gy

' . Name or ID Code

Notes to 5th and 6th graders: Be sure to demonstrate and/or explain:

1. How you made your measuring cup and how it is used for measuring
\liquids. How is its use different from your milk carton liter? . "
' 2. How you made your displacement bucket and how it is used for

measuring the volume of irregular solids.

1. Place a small amount of water in a container such as a jar or bowl.
Estimate the amount of water you have. Then pour the water into your
measuring cup and record the measurement. Do this several times with

* differing- amounts of water. K : '

exact amount
" exact amount
exact amount

$ A
Estimated amount
Estimated amount
BEstimated amount

Measurement #1:
Measurement #2:
Measurement #3:

2. Fill your dfgplacement bucket with water to the overflow. Place

your measuring cup under the overflow. Put a rock (or some other irreguldr
" object) into the bucket. The water that is displaced (flows into the

cylinder) equals the volume of the rock. ,

. What unit will you uge to measure the \Tter that is displaced?:

How much water is“displaced?

-~ At

- What ynit will you use to destribe the volume of the rock?

-~

. What is the volume of the rock? .
4 [ \ ; L
3. ~What is the capacity of the aquarium (pictured below) in cn3?
, in mL?

, in 1?2
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-MASS' - UNIT

-

N Lesson 1

i

—

.

-Objectives :
.The student wJ.ll know the term gram,. its symbol and approximate

weight. . . . -
) ’ ’ / .

The student will be able to estimate and then verify the weight

of given objects, using a spring scale.* ' ..

Mater!als ' . ’ '

Three rubber bands (all the same slze) or one spr1ng

A small paper cup,

2 papergfups »

Board or/ wall with nail or hook in it

Paper . T

Standard mass pieces RN

Pencil . :

Directions for’ constructlng spring scale - 1 per child

Metric scale . . .

For mass pieces: ¢

Plastic bags with ties - 3 per Chlld
Rice, sand or salt or clay

Wor ksheets

Nickels .(approximately 30) -

. 2
Activities, - i .

1. Discuss the distinction between mass and weight: Mass is a

,measure of the amount of matter that there is in' é4n object. Weight °

is the pull of gravity. The weight of an object may change with-location
— moon to earth, while the mass remains constant. In commercial and -
ever yday use, the.word -"weight" nearly always fheans ‘mass. In.these
lessons, "determine the mass of" will mean.the same as "weiglr." The
difference between mass and weight has nothing to do'with the metric,
system. :

. a ) €

- ‘
.
et

2. Use a metric scale to demonstrate the féllowing:
a paper clip has a mass of approximately 1 gram
a new penny has a mass of' approximatély 3.grams
a nickel has a mass of approximately 5 grams

~

3. Divide children” 1nto groups OF pairs to construct spring scales,
complete worksheets, and make their own mass pieces. Children may
clay or £ill small plastic bags with sand, salt or rice to make

*Note: ~ The spring scale replaces a coat hanger.balance which’was included
in the original ‘currictilum. The balance proved to 'be inaccurate and -
difficult to construct." -

~

107
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mass pieces. Each should be carefully marked. "Homemade" mass pieces

are being constructed to give parents, as well as 'students, a feel for

‘the weights of metric units. Use a scale to varify the accuracy of the
we1ghts before setnding them home. .

* v

Welghts made by grouping 5 nickels together (each’ group ,will
have a mass of approximately 25 grams) may also be used to calibrate the
Scale. . - . o

- ~
&

-

-

Notes to the Teacher .
1. Please make the.following suggest1ons to students regard1ng the \_ )
use of ,the spring scale: R

a) The scale 1s begt used to weigh objects hav1ng masses between
25 and 200 grams. '

b) The marks 1ndlcat1ng weights Shouldvbe approxlmately 25 grams .
apart (i.e. marks might be made for weights of 25 grams, 50 grams,-?S
grams, etc., to a maximum of 200 grams).
< c¢) The scale gives. an approximation (not an accq;ate readlng)
of the weight of a given object.

d) As the rubber bands stretch (with use) the accuracy of the.. -
scale diminishes. JTo prolong the life of the scale, suggest thdt students *
remove objects from the cup 1mmedlately af ter they._.are weighed and remove
the scale from the hook when it is not in use. They may wish to bring
materials home to make a second scale to use w1th the;r parents.

/Tf you have an approprlate scale, you.mQy Want to have the students
welgh objects u91ng~kllograms, as well as grams. v 9 %

- . k -
b
> ki

3. 4s a supplemental act1v1ty, some- chxldren ay wish te weigh
- several quantlties of dried beans, keep1ng a record\of the1r~f1nd1ngs.
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MASS - UNIT 4 . )

Lesson 1

; .

WORKSHEET . . ,

~N

A ] .
Name or ID Code

~

Teaching notes for S5th ‘and 6th graders: " Be sure to show your parents your "homemade"
mass pieces and tell them what you learned in school abo’ut: the weights of pennies,
nickels and paper clips. Explain how you decided where to make the marks for

different weights on your scale.” Can you describe the ¢ifference between weight and mass

- .
- L , '
. - 1. First, estimate and then use your spring sScale to weigh .
(determine the masses of) the following objects. .
- item estimate actual mass (aﬁérox.)
a small rogk
- several keys
. (your choice) L

a half cup of water

2. 'An object (or combination of objects) that has a mass of approximately
1 gram is . :

3‘:? . X * '
3. Name 370

ther objects that would be measured in grams. ] '
, .

-

N
- 54 -




: X , MASS - UNIT 4

Lesson 2

.0

- 4

Objectives - . °~ . T
The student will know the. terms mllxgram and kilogram, their symbols,
relatlonshlps to the gram and will have a good idea of the weight of each.

-

When given a measurement in grams and milligrams, the/student will
be able to express the measurement in either grams or milligrams.

5 When given a'measurement in grams and kilograms, the student will i
be able to express .thé measurement in eit;?( grams or Kilograms.

[y ol -

4
. . & . . v, R - [

Materials . - o - . . »
‘Worksheets - 1 per child '

3

Activities
. 1. Lead a class discussion which elicits the need for um.ts of measure
that are larger and smaller than the giam. Emphasize that the kilogram
is used more commonly thag the gram because most objects in common use
have a mass of more than 1000 grams. Discuss the relatienships between, i -

and symbols for, milligram, gram and kilogram. Review some of the rules |

of correct metric practice at this time (see last lesson). -

|

2. Exhibit items such ds a quart of milk, a pair of shoes, two boxls .
of cereal that have masses of approximately one kilogram., "Brainstorm" .
other items whose masses would be measured us:.ng mllllgrams, grams and

—-then kilograms.. / )

l = 3., Discuss methods of combining milligrams and grams 1nto one exp;ess:.on
# well as methods of combining kilograms and gramé into one expressmn’.

ake sure children understand that .the combined terms,'in each case,

must be lwntten in thousandths when using only the larger unit. (example: v
5 g 35 mg is equivalent to 5.035 g) . :

4. Work through problem‘s similar to those on. the worksheet to
the extent you feel appropriate. . -




-

MASS - UNIT 4
. - "Le’gson 2

WORKSHEET

. &

Name or ID Code

—————————

Teaching notes to 5th & 6th ‘graders- Be sure to dlSCL’ISS'
1. The number of milligrams in a gram.
2. The number of grams in a kilogram.

3. Uses of grams, milligrams and kilograms. S
4., How to change an expression written in grams and kilograms to
an expression using o nly grams or kllograms. ’ ° ' .

5. How to change an expression written in m1ll1grams and grams to
an express:.on using o nly milligrams or_.grams.

\ .
1. Circle the item below that woyld be measured in kllograms. Underline -
the one that would be measured in milligrams. (The remaining items
will be measured in grams) -

&

) . A pro football player : A car
‘ A grain of rice ) _ A dime . :
A lar\§e dog < Chocalate candy bar
Bag of lawn fertilizer ) . Box of cereal e
. 2. Name an object that weighs approx1mately 1 kilogram (HINT: A kilogram
a2 2.2 pounds) »

». 3. Change these expressiemns to one"unit as indicated:

&

3.kg 3579 =" g
‘ﬁikgSg = _ 9 A

2g 795 mg = mg .
-5 g 29 mg = mg v ,

4 kg 29 g = kg

5kg8g = kg

16 g 574 mg = g ‘\

7 g 17 mg = g &, .

P.'
¥




*MASS - UNIT 4
o Lesson. 3

Objectives L ~
The student will know that 'l milliliter of water has a mass pf
1 gram and that 'l liter «f water has a mass of 1-kilogram.

The dtudent will know. that since 1 cubic centimeter is the same
as 1 milliliter, then 1 c;ubi.'c centimeter of water has a mass of 1 gram.

v e
Materials - : ’ ’
For demon atio‘:\ . )
1 scale (may ‘be a spring scale)
Graduated cylinder
2 paper cups
Water
Worksheets - 17per child
2 sheets per child for "Mass Diet" gate, dice
Chart comparing weights in pounds and kilograms - 1 per child’
mL- eyedr0pperi (several per class) ; ’

-

Activities
Demonstrate the following procedures, to be repeated at horne%\

‘the students: _/

*1. Use an accurate scale to demonstrate that oné milliliter of
water weighs one gram.
2. Using measuring spoons, a milliliter’eyedrgpper,and/or a mea;suring
cup, pour a pre-determined amunt of water into thé‘sup’of \a‘sgging
scale. Use the chalk board tO note the amount.of yater and its weight
on a chart. Repeat this procedure several times. -(Note: a tablespoon
has a ‘capacity of 15 milliliters. A teaspoon has a capacity of i:milliliters).

+ ¢

v [

3. Discuss the relationships between metric measures of mass and
capacity. Make sure students understand that 1 milliliter of water .
has a mass of 1 gram and that 1 liter of water has a mass of 1 kilogram.
They should also relate these to volume measurements: One cubic centimeter
of water has 4 mass of 1 gram. ‘5 . = :

7 4. Distribute the chart comparing weights in pounds and mass in

kilograms, and also the "game board" (ditto) for playing mass diet.
Ask children to cornpleée worksheets and play the game. - N '

Notes &0 the Teacher . - .
1. - Because children have already brought their scales and measuring .
cups home, it will bg easier to demonstrate this procedure (Activity X ’ )
$2) in §§:hool and have the children repeat it at home.
LY

2‘.' While We are not working with conversion fact;ors, the chart
seems tO be the only practical. method -of allowing children and parents
‘to determine their weight in kilograms.

\ - 57 - ’
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MASS - UNIT 4
Lesson 3
WORKSHEET

Name or ID Code

Teaching notes to 5th & 6th g;aders: Repeat the experiment performed
. in class today in order to complete the chart in question #l1. You will -
need your spring scale, measuring spoons and measuring cup.

-

1. Use your measuring-cup and/or measuring spoohs to place a measured

_ amount of water into the cup of your spring scale. (Remember: -a teaspoon
has a capacity of 5 mL; a tablespoon has a capacity of 15 mL). Record
the amount of water and the mass indicated by the scale. Repeat this
procedure with different amounts of water. “Suggestion: Do not use
scale to weigh less than 20 milliliters of water.

Amount of Water . Weight , ¢
L .
mL . g
“mL A g '
mL g -
————
mL g
(Any difference between the two numbers results from inaccuracies /
in the scale or measuring cup). //
. e N N
o 1
2. An accurate scale would show the mass of 5 milliliters of water
to be - . N
3. Use the comparisoh chart (or a scale, if available) to find your ’ »
.metric mass. .

4. Play "Mass Diet."

i v

.

-i6l -

N
- 115




- MASS® - UNIT 4

Lesson 4

b]eetlves ' ) L
. The: student wlll be able to solve appropriate word problems 1nvolv1ng
metrlc terms. :

.- 8
RO
-

‘ {
The student will know the term metric ton, its symbol and relationship
to other metric¢ units of.mass.

«
'

Materials
w?rksheets'- 1 per studeq§

,

Activities * ’ ,,/-‘“S’

1. Review the method of comb1n1ng metric units used for measurement
of mass.

. 2. Demonstrate and discuss the solution of several word proBlems.
You may wish to have the children work in groups, assigning a different

problem to each group. A member of .each group would be responsible for
explaining the solution to the class.

3. Discuss.the term metric ton and its relationship to other metric
uni ts. 2 )

/




MASS - UNIT 4
Lesson 4
WORKSHEET

. Name or ID Code'
1.- What is the total weight of  John,  Jose, Louise, Mary and Alex if
John weighs 34 kg, Jose’welghs 40 kg, Lou1se welghs 45 kg, Mary weighs
36 kg and Alex weighs 43 kg? .

2. .John baked five dozen cookies. 1If each cookie wefgﬁs 5 grams,
what is the total wsgght of all his cookies?

3. ' 1f-a kilogram of butter costs $4.00, how much should 500 grams
of butter cost? Lo . ————————~——f;
4. ‘Make these scales balance: Draw a new diagram or indicate the
weight to be added to the 'left or right side. . .

-t

5. A suitcase weighs 25 kilograms; a parcel weighs 500 grams., If
‘you 1ift both, how much are you carrying?

a

'

6. Which expression is written correctly?

a) 250 kg - b) 'X50 Kg c) 250 kg. -
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' TEMPERATURE - UNIT 5
. ,
Lesson 1

Objectives
Given' a common gituation (example- "You are out31d °bu11d1ng a
snowman”") and several CHBlCES of temperature, the student will be able
, to identify the celsius temperature most closely assoc1ated with the
s1tuat10n. ) % . :

The student’ w111 know €hat water freezes at 0° ¢ and b01ls t 100 c

o Eal

(Note: If an adequaté’supply of cetsiugothenma%gters is available
for instruction, the following objective will be included). ., The student
,will be able to approximate and then verify:the }emperature of-a common
"situation to the nearest whole degree using a celsius thermometer. '
Example: the temperature of this room.

@

°s

°

/ Materials 8 2.
celsius thermometers - at least 6 per élass‘(optlonal)
Ditto sheet to make temperature comparisons - 2 per, student
Worksheet - 1 per student \ . . . '
Activities ' )

1. Review .the method of interpretting mark1ngs on a cels1us thermometer.
_(For example, if temperatures are noted“évery ten degrees and there .
"are nine marks between numbers, each mark represengg;one degree.)

K vy . ‘

2. Briefly discuss the history of the celsius thermometer. It
was named after its inventer Anders Cels1us ih 1742, who divided the
range between the freezing and boiling po1nts of water”’ 1nto 100 equal
parts. The thermometer was known as centigrade until 1948 when the’
ndme was officially changed to celsius to avoid confusion with the term
centigrade (a térm used to._measure angles in some countrles)‘ Discuss
the symbol for celsius temperature. :

&
s

y
. .
©

3. Distributesthe ditto sheet which allcws'stud;hts to make colmpariso
between celsius and farenheit températures. Discugs the sheet "and
with the children to follow the directions. ,:

)
.

‘Phe correct answers for this exercise are as follows-
a) freezing point of water = 0° ¢
b) boiling point of water -~ 100° ¢
c) an autumn day - ° ¢
d) comfortable room temperature - 23% ¢
e). normal body temperature - 37° C
£) a fever - call the doctor - 39 c /
g) a good day for the beach - 35° ¢
h) a good day for playinq in the snow - 10 C.




’ oy .
4. wWrite the following poem on the board. Ask the children to copy :
it so they can discuss it,with their parents. ’ - .
302.C is hot . >
20" C is nice -

10° c is cold
and 0 C is ice

~» | o

Note to the Teacher ~
I& you have ontor several celsius thermometefs, you may give all
"™ the children ‘an"opportunity to guess and then read room temperature.
If possible, you might also give them a chance to take an outdoor reading.® :

- ’ -

)
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TEMPERATURE COMPARISON
! / " - \/“ . i

. . o DIRECTIONS.,

R . -, . ~

>

Draw Jlines acx;osé/both fahregheit and celsius thermometers to show
a realistic temperature. for each of the folldwing situations. Write the
celsius reading and the letter of the situation next to each line that -
you draw. (The first one is done for you). ,

-

. a) freézing point of water . ‘ i

& , e - -
b) boiling point of water
N i . h . B . . .
! ¢) ‘an autumn day \ : . ’ ‘
» d) comfortable room temperature .

e) nermal body temperature

f) a fever - call the doctor )

» [ Rl -
g) a“good day for the beach / )
h). «a good day for playing in fhe snow ' -
_ -
. ~
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TEMPERATURE COMPARISON
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TEMPERATURE - UNIT 5 -

, ' . Lesson 2
Objectives *
Students will be able to record and read information from a temperature
_ graph. . - .

The student will know that temperature measurements: can go below
0°% and above 100°C.

Materials
celsius thermometer
Styrofoam cups
Ice - )
Salt (about 10°cm per thermcmeter) -
. Hot plate-.and pan to make boiling water - 1 per class
(Note: The amount of materials needed will depend on the number of
thermometers ava1lable. See below)

o 14
[ LS

- v (/ -
Activities o
1. You may do the follow1ng activities as demonstrations or divide
the class into smaller groups, depending on the number of celsrus thermometer
you have available. (Yow may wish to reserve experiments which use
boiling-ggher for demonstration under any circumstances.)
Pour somevboiling water into a cup. Fill a second cup with
ice. Place the thermometer into the boiling water, noting that once .
the llquld in the tube stops rising, it will ot go any higher, even&ur‘“
if more water is added. Record this temperature, wait a few mifiutes £
for the thermometer to cool, and then measure the temperature .of the )
ice. Allow 4-5 minutes for the temperature to go down. Then record
the thermometer reading. Add about 10 cm of salt to a water and ice
mixture (in a styrofqam cup). Note the temperature reading. <:
2. Distribute graph sheets to be used for recording temperatures.
Ask a volunteer to obtain an outdoor temperature reading. If you do
not have a celsius thermometer, obtain a reading from a farenheit thermometer
and then use the diagrams on the worksheets distributed during the previous
lesson to make an appgpximate conversion to celsius. Assign different -
children the responsibility for obtaining a celsius reading .during the
morning and. af ternoon of the next several days, and recording their
findings on a posted graph or chart for others to ‘copy. -
3. Review celsius temperatures for "common sitbations," discussed
during the last lesson. If necessary, review graph reading and recording
skills !
]

A

P

¢

12
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4. Give children an opportunity to complete worksheets.

¥Notes to the Teacher -

1. TIf you do not have a celsius fhermometer, youiay do the experiments

with a farenheit thermometer and convert to a celsius scale or simply discuss
the findings with the class.

2. You may wish to discuss the fact that we will have many more

minus degree temperature forecasts and readings after we convert to this
scale.

4
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TEMPERATURE - UNIT 5

' ’ . Lesson 2 . ,_Q

WORKSHEET ‘ o
- Name or ID Code

iE;ching notes to Sth and 6th graders: Be sure to .explain the demonstrations
conducted ip class to measure the temperatures of ice and boiling water.

Can you describe the methods of finding an average, and also reading a
*graph? . .

1. Use the temperature graph to determine:r .. .
- \ '_ Y
A. Which day had the greatest change in temperature‘trom morning
to afternoon? ~

Al . { '
r B. Which day had the s%al;cst change? : . 3 y

-C. What was the average temperature in the morning?
in the afternoon?

2. Degcribe a circumstance under which the temperature would measure
below 0~ C.

¢

3. Describe a circumstance ?ndé; which the temperature would mc:Eure
above 100° C. : , ,

24 : -
23 \

20 : ‘ Al'

18 i : T EaNg
17 : A . 3 2
16 ‘ : ,
15 / [IRAE “

DEGREES CELSIUS
©
—
[

.
Na

13

11
10 = . , ,

AM PM AM PM AM PM AM PM AM PM
Monday Tuesday Wednesday Thursday Friday

< - -72- 125 \




Review Lesson

.
»

Objectives
The student will demonstrate knowledge of correct metric practice
by reading and«recording metric measurements using accepted symbols
and forms. ,
The student will be able to appreciate the simpligity, consistency
and efficiency of the metric systenm. 4

The student will be able to explain the concept and value of the
decimalized system. . .

Materials ) . ~
Worksheets - 1 per child

Activities
1. Review the prefixes used id,the metric system, emphasizing
the consistency with which they are used for all forms of measurement. . '
[
2. Review the major rules of correct metric practice. As these
have been discussed at appropriate times throughout the units, the children
should be familiar with them. Rules togbe emphasized include:

a) Unit names are not capitalized except at the beginning
,of a sentence and in titles, headings, etc.

b) The only.symbol name which has been studied that is capitalized.
igythat for liter (= L). This is to avoid confusion with numeral 1,

c) A period is not used after a symbol,’ except when the" symbol
is at the end of:a sentence.

) d) All unit names which have been studied form their plurals

by adding an "S." a v

e) Symbols for units are the same in singular and plural.

f) In symbols or names ; for units® having prefixes, no space
is left between letters making up the symbol or the name.

Examplest mL, milliliter; mm, millimeter-

g) Do not use two units for one quantity except when needed

for teaching purposes. .- ‘
Example: 3.5 m not€3 m 50.cm or 3 m 500 mm

(Thus\ the emphasis on learning to combine units)

h) The symbol for degree celsius 1s C. Do not leave a space
between the two parts of the symbol. :

i) Since commas are used as decimal markers in many countries,
commas should not‘’be used to separate groups, of digits. Instead, use -
a space to separate the group of three digits.
Refer to Metric Guide for Educational Materials (published by the American
Natiotal Metric Council) for additional information.




t &

¥ o) *

. 3. Ask students to complete the worksheet. In your discussion
af ter they have done so, emphasize the reasons for the comparatively
short time they needed to solve the problems using the metric system.
Be sure they understand the concept of a decimalized system.

Note to the ‘I‘eachef

0}

]

Please make certain your curriculum agrees with the rules listed
above. If there are any differences, substitute the rules used in your
system. (For example, in many areas, commas are accepted as\ a symbol
for separating groups of digits.) - -

A




o _~ ' SUMMARY AND REVIEW

.,
> v

2

WORKSHEEf

/ Name or ID Code

The first four questions below ask you to compute answers to similar
problems using customary measurements (inched,”yards, pounds, ounces)
and then metric quantities. Which system, metrlc or customary, do you
find easier?. Why?

’

1. The length of ‘a table is 234 1nches. -This is equivalent to how
many yards? = i

2. The length of a table is 216 centimeters. This is equiyalent to
how many meters? ’

e v

3.° If you buy four ﬁounds of.Shfter, how many ounces have you bought?
¢ .;
! ' : .

4. If wou buy four kilograms of butter, how many grams have you bought?

5. Carefully réad*each of the following sentences. Then add a decimal
point to the number to make the sentence sensible.

a) The gas tank of tge car held 850 liters. !
b) The living room measured 550 meters by 4 ers.

c) The average weight of the five men was 7875 kilograms.
d) The bottle held 95 liters of milk.

6. Circle the expressions that use correct metric form.

a) 251
b) 6 cm
c) 10 mL

, d) 35 kgs

_‘&L e) 8m ‘ . # ’ N

» f£) 28 kg N

9 35 M ~ f ﬂ
h) 4 C. N
i) 15 mm. T ~

5. Place these prefixes in order from smallest to largest: kilp,
deci, milli, centi. ’

[ L
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AEEendix'Z

Dear ?Parents, . . : . -
» N

The American National MeCréc Council has Eécencly been awarded a contract
from the National Institute of Education to conduct a parent=-through-child
learning project. Cannon Road Elementary Schocl has been asked to participate

and we are excited about the prospect of:-doing sc.

-
.

The project will involve 5th & 6th grade students who are presently in
math classes taught by . a —
» Instructional activities desjgned to teach the metric
system will be presented to students-during 2-3 mathperiods per week for ten
weeks beginning the week of 3/30/81. These activities are part of the regular
instructional program and.will be administered ro all students. Those students
whose parents wish them to participate irn the resedrch will be asked te_complete:
pre and post tests of their metric kncwledge and, after administration of the .
metric units, a questionnaire regarding their attitudes towards math, the metric
system and this project.

*
A major objective of this project is to determine the feasibtility of haviag

Sth and 6th grade students teach their parents the metric system. The students
will use materials they construct in class to teach basic metric concepts at
home. While participaticn is, cf .course, .strictly vcluntary, we hope to get all
parents involved in actually working with their children to learn the metric

| System. Parents who agree to becoméiinvolved will be asked to participate in ,
the following portions Jf the study ¥

. . -
(1) * A pre and ppst test will be sent home to be completed by parents.
; Each'test will take approximately-45 mirnutes to one hour to complete.

’ .

) (2) Telephone interviews will be conducted by the project director before
and after teaching of the metric activities. The interviews will focus
ot such information as parents' attitude toward the metric system and

* toward participation in this project. The interviews should take five
to ten minutes..

(3) As menticned abeve, children will be taught metric units in class and
will bring home materials and worksheets' tc complete with their parents
at home after each class. A metric booklet, which will serve as a
K Qk reference, will also be sent home. Parents will be asked to spend
approximately 30 minutes on each of .two lessons per week. While work-
sheets ccmpleted by parents will be corrected by the project director
and returned to parerts, there will be no "penalty" (or record kept)
for work nox ccmpleted, turnmed in late, eté. Parents will also be
asked to complete a simple sheet recording the amount of time they
spend working with metric materials each week. all work completed by
parents (including tests and time sheets) will be identified by code
. numbers, rather than name, in order.to maintain anonymity throughout
the project. '
. ; . )

Because this project is designed to determine whether parents can effectively
learn the wetric system from their children, we would appreciate it if parents
would not consult other sources of information (books or friends) while they are
participating irn this study. The project director will be available for telephone

- . .
-~

’
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conferencesy™to giscusgzthe project in general should parents have any questions -
while working on the mdtric units. after completion of the project, a meeting
will be held at schedl to answer all questions and ?iécuss the project.

o
-

-

all of the industrialized nations of the world with the exception of the
U.S. have #iade a firm commitment to the metric system. "In 1975, the Metric
Conversion-act (PL 94~-168) was signed into law py President Ford and passed by
the 94th Congress. This act is voluntary, leaving the major impetus for change
to ‘affected parties. There is evidence to indicate that the general public, for
the most part, is in need of education in preparation for a metric_marketplace.

“
.

. The parent-through-child learning project is being conducted in order to
determine the effectiveness of this method for transmittifg metric knowledge and
also to establish’ a mecdel to be duplicated in other schools. Data collected
through telephone. interviews, attitude questionnaires, tests and timepsheets will
be analyzed to determine the kncwledge acquired and factors that significantly
affect the learning process. :

> The final report, which will be submitted to the National Institute of

Education in late September,.*1981, will be avadilable to all participants through
the American’Naticnal Metric Council, 1625 Massachusetts Avenue, NW, Washington,
D.C. 20036. Names of participants will, of course, be deleted from all materials
involved in this study. The names of any journals orfpublications which accept
information regarding this project will'be forwarded to participants as soon as
they are kncwn. - , )

Mary Klein who is director of the parent—through—child learning project will
be at school to discuss this program with interested parents on March 18, 1984
at 7:30 - If you are unable to attend this meeting, but wish to talk with
her, please call X ) o ,

I would again like to'emphasize my support of this program. It seems to.
resent a wonderful opportunity for parents and children to work together to learn
important concepts and information. We hope you will participate in all phases
and learn tp Think Metric! . .

‘
° o

Sincerely,

5

PrfncipaI'

ERI
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: - Permission Form ' . . -,
. . T o,

4

sign

Please indicate below your choices reoardlno participation in this pro;ecc
the fo return it to school as soon, as possible. ™ . :
xg_angd- P . N

ES

Please check the appropriate boxes below in both sections.

" Section I - Permission for child to participate. )

" N
- [ *

complete a_test before

& . ) A -
, .

/ My child may.participate in this projecc (i.e.
metric instruction and test and questicnnaire after the units)

o

/.
’ 3 ~ 4
/ / My child may not take the tests designed for this project. . ,ﬁ
= ' ' . - o
o, s I plan'to_attend th® meeting at school on- March 18 at 7:30 and -
. will make my decision at that time. :
1) :Da te X
Y

XS

----------- ....---___"_f__-"-_-_-a__-___----:-.------.._-)-__ e

: . Y . <
Section II - Indication of parent interest in participating . .-

! A
. .- . Ly a

« Please note: We recognize that at periods of time there are adults, other thdn
pares who may assume a parenting role. Any adult, therefore, who is in che home,
fay’serve in the parenting *ole for the purpose of this study. (Either one or tf%o
adults may parc1C1pace) - .

s g
A e B L a v .
B '.Es, . . ,

/ I/We would like to parc1c1pa£et%n this project (complete pre and post tests,
telephone interviews, and metric worksheets). A good time to reach’ me for a

telephone interview is o ’ . My telephone number is
\‘saa ~
) o’ Y v ‘r, S »

. s ¥ ’ . 00
— ) - s i
/] I/Wesplan to ggiend the meeting at sehool on March 18 at” 7:30 and will

) make a decision at that time. |, v . ‘ R
. Ty . s ‘ ) : ‘
L3 \ - oy o
/ / I/We are not dnterested im parc1c1pat1ng 1n any part of this project. (If
ysu care’ to do so, please explain.) $o
14
.- . | )
E: Name(s) .of participating adults Q@
. . G * K . . .
N ’ > - PP,
: &)

L4 ' » ¢ -
. i P .

RIC | | 1
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. , L : . . Appendix 3 ¢

-

o

* Name or ID #

Pre and Post Tests

Choose the best answer for each question. Then write the letter that goes with you

answer in the answer column. . - e
Section I - Awareness . . RN .
Answers g ' : . :
1. Avgram is about the weight (mass) of - 3 s Lot
\ | a) an apple , e ‘ Ac) a‘paber.clip“
b) a grain of‘sugar . S d) a.cup of milk -

2. Which’ unit would be used to measure the distance between two cities?

>

-a) centimeter "'  b) millimeter e c)- kilometer d) me*ter .’w
-_ 3. ) The best estipfate of the area covered by a nickel ?.s- -
' a) 2 cm® b) 10 am? . -c) 3m? 4 10m®
_- 4. ° A square measuring three centimeters on each side has an area of:
, 93 - b) 9 m® *c)9cm3 @ 9 ca
R 5 What is the approximate\WMght (71ass) of a mathematics textbook?
a) 1 gram b) 50 milligrams <) 5 kilograms d) 500 grams
- 6. “The major advantagl of the metric system over the custo;nary system is that:
. a) The metfic system is mo\re accurate z -z
b) The metric system.,has more consistent relationships between units
. @) The metric system has standard units of measure”
. 4d) The metric system can be used for measuring distance ds well as weight
A 'rhe _ is the basic unit of length in-thie"fm‘eﬁtrie system._
- | a) meter ) liter ‘\e) centimeter d) kilogram
- 8. wWhich unit would be used to express the weight' (mass) \of a grain ¢f rice?
' a) gfam . b) milligram “e) kilogram | J o d) decigram"
. . .
9. A measuring cup would hold abou't: ‘

] [

a)-2¢5 mL . . b) 25 mL c) 250.mL d) 0.25 mL ,

‘ . 132 ' -
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: |
‘/) . . L ' "

10.. Usfng the celsius scale, normal E:bdy‘ temperature is: ‘
a) 37°c b) 98.6°C “¢) 2%c¢ - d) 48c
il._ Estimate the length of this lihe: R i ‘ )
.a) 3.5am b) 6 cm ") 2mm d 2em
12. A liter of water has a masé of (weighs) about: | ‘
a) 16 g 'b) 100 g <) 1000 g , d) 0.1 g
13. Comfortable room temperature (using the celsit;&v,scale) is about:
a) 2¢ b) 20'¢C - o 4c . a 16c
14. Which of the following is usefl' for mea;ufing the space covered by a rug?
a) meter L <) square centimeter °
b) square meter ’ . d) cubic centimeter
15..7'Which,~is closest in ca;:'acity to a‘one liter container?
E a) pir;t céear;x ’ ' e ;allpr; milk - . *
b1 qum;tAk‘:ottle coke d) 1 gallon cider -
\, T ‘ ! T K . .
16.. The height of a- tall man would be approximately:. .
a) 2 cm ~ :» 26 e - e\;-.izoo am -, . sd) 2000 cm-
17. The best unit for measuring the liquiM in a teaspoq'n. iss | ~ . '. S,
‘ a) ns ) b)’ m? ° ‘. ¢) L : \'h)'\mL
18. Water freezes and ‘boils in the celsius scale at: ! ’
'a) 32° .and 217 b) 100° and 208 ¢) 0 and 100 d) 50° and 150° "
19. The ;volume. of a 'sinalf box is measured in: ) )
a) cubic milliliters c) cubic kilometers
b) cubic centimeters .. ) d) cubic grams
20, f:stimate the length of this line: -_— ‘e
a) 7 mm Cm2m . o i d 20m

" -
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&
One metric ton = kg.:

e

)
a) 50 b) 220 c) 1000 d1.-2000
6. Thirty meters is equal to: m
a) 30 em b) 300 km c) 3000 cm d) 3000 dm

7. Mark the

a) 1mX lm

L]

8. . 1 milliliter is equal to:

a) 1000 liters ™ b) 0.001 liter
9.- Which statement is FALSE?
a) 500 mg is less than 1l g
b) 1500 g is less than 1 kg
10.
a) kilo deci milli [ ]
b) centi milli deci
- . - Ko [
11-14.

answer t@e

. &
A meters

" B decimeters
C gentimeters
D millimeters

»

combination that m2 represents:

b) 1 dm X 1 dm c)

AN

‘ »
The digit 2 can be interpreted as

- ' 'rhe digit 4-€an be interp
The dfgit 7 can be interp

i

ted as
ted ‘as

The digit 0 can be interpreted as

L3

10 em X 10 ¢om

L4

c) 0.01 liter d) 0.1 liter

c) 20 g is less than 0.1 kg
d) 3 kg is less than 4000 g

Which set of prefixes is in ordéf,from largest to smallest?

¢) milli deci kilo
*d) deci milli centi -

. —
1

- S

“

d) iO mXl0mnm

~

N

Given. the distance between two walls in a room is exactly 2.074 meters,
llowing by placing A,B,C or D in the blanks below:




-

'Section II - Techni®al Knowledge ’ -

Answers’ . =
1. 700 mm = dm . .
B 5 ) ‘ .
a) 7 - . ,b) 70 - ¢) 700 d) 7000
Y . & ~ ’ '
2. A milligram is the same as: . 2’ .
—— . . N [ * ,*
a) 0.01 g b) 0.1 kg ¢c) 1000 g d) 0.001 g
. 3. What is the amount of liquid in this graduated cylinder? .
a) 40 mL - .
b) 25 mL
¢y 50 mL
d) 4.0 mL

. 4. One cubic centimeter is equivalent to:

a) 1 square centimeter ) : . c) 1 milliliter
b) 1 square meter "d) 1 liter
. N W °
- ‘-




Answers

———

Sgction IIi - Problem Solving

3

-

1. @0ne length of ribbon measures 2.6 meters.
If you buy them both, how much ribbon have
. -~- ) 5
a) 2.65 meters- b) 3.1 meters

¥

c) 2.

. A »)
Compute the area of a rectangle havin

2.

of 9 millimeters. (A = 1 x w)

a) 28.8 cm? b) 288 cm? ‘) 2.
3. Assuming the two sides are evenly balancéd,

g a length of 3.2 centimeters and a width:

(mass) of the clay being weighed to be (appr

»

A second piece measures 5 centimeters
you purchased? .

605 meters d) 52.6 meters

-

2 2

88 mm d) 2.8 cm

this balance indicates the weight
oximately)* )

%
. 3
v [§
2 fageich - , c\ay -~
3 f\\CKEK ) A : . )
{g?zads. | e ?
. . to. o
/ N
] * ~
, a) 10 g b) 21 g c) 7g . d 16 g . .
- - - -
% g
«Lonstruction of a §oat hanger balance was imcluded in the original

or the children and was replace}
ale.

curriulum, but -proved difficult f

. by the construction of,a spring sc




4.

The highest temperature on Tuesday was about:

®

a) 40 C b) 30 C c) 25 C
) &

.

60
50 |

ST
0

Celsius

e

ISun

o

Find the perimeter of a soccer field that is 105 m long and 70 m wide.

a) 340 m - b) 350 m ¢c) 175 m d) 7350 m

-

A small rowboat is 1.8 m long. A large yacht is 30 i long. Find the
difference between their lengths.

.a) 28.2 m b) 29.2 m c) 282 m d) 28.8 m

)




\ ] Appendix 4

MARCH TELEPHONE INTERVIEW (

(Administered to all parents before beginning the curriculum)

The purpose of this interview is to get an idea of your attitudes towards
the metric system and towards working with your child on a project of this
type. We will be interestéd in determining whether any changes in metric
knowledge resulting from this project, either on the part of parents or children,
are related to the attjtudes expressed during the interviews. This interview
should take between five and ten minutes. After the metric units have been
taught, T will .be calling you again and will be very interested in your comments -
regarding the project. . o a :

—_ .

Before we being, I would like to take this opportunity to explain a .few of

the details of the project:

(1) Every lesson except one will have a worksheet to do at home.
4 - Please send these batk to school after you have completed them.

(2) Within the next two weeks, your child will be bringing home a list
of materials which he/she will need in order to construct metric e
measuring devices in class. These will be items which you robably
have at home (i.e., coat hangers and milk cartons) but we would
appreciate your sending them to school so he/she will be sure to
have them when it is time for the lesson..

(3) Next week, your child will bring home a pre-test for you to complete
and send back with him. It will probably take about one hour to
complete. Please don't be alarmed or discouraged if you find it
difficult! Our goal is to teach the metric system. We don't expect
you to know anything about It but have to get an idea of exactly
‘what you do know for our study.

(4) If you have any questions regarding the project, please feel free to
call me. While I won't be able to answer any metric questions, I
would be happy to talk with'you about the project in general, 1In
Juney we will have a meeting during which time. I will try to answer

\311 questions and also listen to any comments you have’regarqing the

-

study. ’ ) . }

(5) Because this project is designed to determine whether parents can
effecéively learn the metric system from their children, we would !
appreciate it if you would not consult other sources of information
(books or friends) while you are participating in this study.

. -

Now let's begin the formal interview.

. * T
el

,
Thy
i 4
.
‘
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- MARCH TELEPHONE INTERVIEW

>

s
- »

N «

PMI. -Can you give me an idea of how much you know about the metric system?

» .

‘ quite a bit a fair amount very little

o

PM2. How important do you feel it is for you to learn the metric system?

very imﬁortant somewhat important rdot important at all

' S e

I don't know . -~ ‘

PM3.  How would you feel about being involved in a learning situation in which §ou
. would learn from your child?

-
a

\ enthysiastic not sure apprehensive

PMi.  Hoy do you feel about participating in this project?

enthusiastic not sure apprehensive
R —_—

PM5. -Did you generally like math when you were in school?

yes ) no strong feelings one way or the other - ne

- i

. not sure . " . .
P¥. Do you participate in educational games with your child? .

-

often sometimes -rarely or never don't know

" PM7. Does your child like math? s -
T Y ~
yes . fair no. . don't know

L]
3

PM8.  How much does your child know about the metric system?
quite a bit , a fair amount ’ a little bit

I don't know | ! .

.
. [
Y

«PM9. How does your child feel about participating in this project?
“

. enthusiastic not sure . - apprehensive . T don't- know

Y "\‘1 . 139
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-2~
March: Telephone Interview ' . , \

.

PM10. Have you attended some college? ' S

1f yes, have you graduated? .

O

BERIC | S .

Aruitoxt provided by Eic:

’
- v .
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. T . Appendix®5
JUNE TELEPHONE INTERVIEW

(Administered to all parents after completing metric'curriculum)

We have completed teaching the metric units ané wolld apprec1ate a
few minutes of your time to answer questions related to your background
and your reaction of the project, . \\..

’

B
g

*PJ1. What is your current occupation? .~

*PJ2. Does your present or past occupat1on utilize mathematical tra1n1ng°
ALY

yes no ’ T

<

*PJ3. How much do you feel you now know about the metric 3ystem ' .
quite a bit a fair amount very 11tt1e

-

PJ4. Do you feel that you have a good concept of fthe sizes of the metrlc
units (such as centimeter, gram, kilogrdm) that were* studied?

yes no o
. ———

PJ5. Do you feel .comfortable changing from one metric unit j/ another?
(for example from centimeters to meters) :
) yes . no

———— o

PJ6. Would you feel comfortable buylng a.carpet using metric units*f .
measurement ? e
yes no )

PJ7. Do you th1nk the parent~through-child learning model is a pract1ca1
- " ‘"method of teaching the metric system to adult learners? .

yes . no

PJ8. 'Did you find the homework assignments d1ff1cu1t0 Were they too long
or too short? . .
yes no .

o maca—

If yes, in what way?

PJ9. Did you generally find these lessons enjoyable? . *  Why or why not?

* h T

PJ10. If a friend had an opportunity to participate in a similar project,
would you ‘recommend that they do so?

yes ' no .

.

x
z

PJ1l. What are your suggestions for improving this model?

S VTS

— — S -
=6::st10ns used in stat1stxca1 analys1s .

"o
rs




. MARCH QUESTIONNAIRE
- “« /

(Administergd to all children before beginning the curriculum) ¢

- ‘ 7

' .
How do, you feel about being involved in this project (in which you
will teach your parepts the metric system)? -

enthusiastic ' not sure I'm not happy about it \\/// )

° h v

Do you usually like math?

-

@ yes no strong feelings one way or the other no

*

’ B . "%
. P ' '

Y
¢

(If you wish to make comments éSOug,ihe~1ast two questions, please write them here.)

»

COMMENTS




kEEén&ix 1.

- JUNE QUESTIONNAIRE .

N

(Questions added to post-test
group interviews)

*CJQl.

yes

CJQ2. Please write '

'yes" or

particularly liked or disliked.

completed by children and discussed during

Have you enjoyed teaching;your parents the metric system?

no

"no" next to the activities below that you

(You may leave all or some of

them blank, if you wish.)

Construction
Construction
Construction
Construction
Construction

CJQ3.

of folding meter stick

of decimeter cube

of milk carton liter

of displacement bucket .
of coat hanger balance \

If your friend had a chance to participate in a project such as
this one, what would you advise him or her to do?

Why?

- i
¥

*Question used in4statistic§1 analysis /

s
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’ . Appendix 8

o n Time Sheet . ) ) — -

) e - ' -0 (for parents) . .
- . R o, o I.D. Number

: . .

- “
- « -

Directions: Please keep a record of the time you spend working on metric
activities during the next ten weeks. (If teachers decide to teach three,
rather than two lessons per week, the units will be completed sooner than

dicated below.) We are interested in determining whether the amount of
ime parents spend on these units affects the knowledge they acquire.
Remember that”your name will not be written on anything related to this
project. Please try.to make this as accurate 'a record as possible. Thank
you. ‘ .

. ~ Total no. of
Week of Space for Notes . | minutes per wk. ‘543 n"é)
amp

. Tues. 30 min. Sun. 20 min.
March 30 Thurs. 10 min. 50

" - March 30 .

April 6

April 13

Easter Break

April 27

May 4 ~ .

May 11 -

-

‘| May 18

. May 25 A N : " P
| June1 . , 7 ' ’ “ N
Uung‘é ! ’// ‘ '

§

T~

Please note: If both parents are working on this project, you probably
will chodse to complete the worksheets at the %Same time. Even so, please
maintain individugl time sheets. Please return. this sheet to school after -
all lessons have been completed.




Appendix 9

Pearson's Correlations, Pre- and Post-Test Sums, Parents and Male Children,
Two-Parent Families:

PRESC POSTSC PRESPL ~ DPOSTSPl  PRESP2 - POSTSP2
PRESC . .8904 .0629 . .0814 .098  + .3715
' (.002) (.441).  (.424) (.409) (.182)
POSTSC ' ) -.1083  -2649 _  .1582 ..3971
. (-399) (.263) (.354). (.165)
~ PRESP1 \ ' ..7947 1 .5087 . .1149
(.009) (.099)" (.393)
s . (n=8) ) J \ . ‘
POSTSP1 : - .3851 .1806
I - S . (.173) (.334)
PRESP2 A . .4563
- . (.128)
f . ' ) 2

-~ v

Pearson's Correlations, Pre- and Post-Test Sums, Parents and Female Children,
Two-Parent Families: -

o -

., PRESC  POSTSC  PRESPL-  PQSTSPl  PRESP2 POSTSP2
PRESC o .7165  -.1706 .0497  .5283 5794
: (L010)  .(.319)°  (.446) (.058) (.040)

POSTSC . -.2523 -+ -,0707 .1402 .1478
T (.241) (.423) (.350) «  (.342)

PRESP1 . . .8950  -.0890 .4236
: : (.0001) (.403) .  (.111)

! (n=10) Lo ‘

POSTSP1 1 .0816 .6101
(.411] (.031) '

PRESP2 - . .6684
‘ . ) . o . (.01Y)

) : 145
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*

Pearson's Correlations, Pre- and Postdrest Sums, Parents and Male Chlldren,

One-Parent Families:

PRESC
PRESC
-~
POSTSC .
(n=13)
PRESP )

Pearson's Correlations, Pre-.and Posthest Sums, Parents and Female Chlldren,

POSTSC PRESP
.7106 .3707
(.003% ;/ (.106)

® 0588
. (.424)

2
POSTSP

.4027

(.086),

.0393
(. %49)

.8469
(.0001)

«

3 S

-

One-Parent Families:

2

-

: “PRESE POSTSC pReSP ' POSTSP
PRESC. ARSI ”6161 0229 s ¢
n C gt 1.007) (.468) Wi221)
oo S - ‘
POSTSC Q- 1 sy .0986 - -.0141
- ‘. _Fim;;.“’\ t K»‘l ( 363) - . (.;480),'
g An=l5) R . 7
PRESP S Pl e e v 56143
A O Y )
L g e [
. S ’, f@ " 3 Q-& ) ¢ y B
. 3 v': s ¥ _“ ..'A
* ’o o " ¢ Ty
%, a\ g e .
\'\ S " ‘ 2 A ' L wzﬁb )
e , ’ o .
O( )
%
£
&
\ “
— 20- °
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2

J o T
Letters .giving permission to include ﬁub ished material in
the curriculum. °

+

D ~

\——




WAYNE-WESTLAND COMMUNITY SCHOOLS’

project metrc

450 SOUTH VENO‘S, WESTLAND, MICHIGAN (313) 326-6686

"o THE SYMBOLIC NUMBER 10 M g&(ﬁ(
, SUGGESTS A COMPLETE CHANGE .
IN ALL DIRECTIQNS OF LiFE " Thomas Yack, Director . Frank-Higgins, Assistant Superintendent

TOWARD THE METRIC SYSTEM™ - For Curriculum

w—

August 4, 1981
Dear Ms. Klein, A

Thank you for your letter of hu]y 21, 1981 describing thE parent-through-ghi]d

learning project and your request for permission to include Project Metric's

1)

desplacement bucket and spring scale in your publication.

The project would. be flattered to have the two devices includeded in your |
- upcoming publication. 1I've a]sokiaken the liberty of including a complete set .

. of Project Metric*s Mini-Metric Lessons. These lessons were designed to be taken

¥

&
‘home by elementary students and completed with the aid of their parents. I

hope you find the lessons helpful. - L

- — . -
-

’ . Sincerely, '
S~ /O‘/L_

Director, Project Metric

O
L1




€

LOATION 4 S P""‘(I ﬂsi \4\ INC.

-y B LT

PREW I TCAWBRGE R RO e SEATE N S AL VY 04 (269809 8 A1 1956
M ,

r..Barbara Berman
Dr. Fredda § Friederwitzer”

. v Y ] -
\\\\k\‘ . August 4, 1981

Mary W, Klein _
Project Director .
Amerlcan -National Metric Council - -
5410 Grosvenor Lane
Bethesda, MD 20014

*

Fd

Dear Ms. Klein: 3

Thank you for yowur letter of July 7, 1981
in which you requested permission to use the chart
from "The- Erratlc Hlstory of Metrics".

Enclbsed please ‘find an updated version
of the chart which you have our perm1551on to use.
The credit line should read:

. ¢ A
"The Erratic History of Metrics" by Drs.
Barbara Berman and Fredda -J. Friede§p+€%er,
1981, Educatiohal Support Systems, Inc.

+

Sincerely,

\

T S

] . &

.Barbara Berman, E4d.D. Fredda J. Friederwitzer, Ed.D.
.BB/FJF:mp = °
Enc‘c ‘

o
—
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- ¢ . » ) . g o . - d
. . AMERICAN INSTITUTES FOR RESEARCH
mr IN THE BEHAVIORAL SCIENCES
. PO Box H13,1791 Arastradero Rd., Palo Alto, Ca,94302 @ 415/493-3550
. : ) L4 .
; . .
e July 13, 1981°
a o ' ‘
8 . .
Ms. Mary Klein ) g
American ‘National Metric Council
5410 Grosvenor Lane g “
Bethésda, Md. 20014 % ‘

Dear Ms. Klein:

I have checked the rights status of the actdvities you want to use
r/from Make Your Own Metric Measuring Aids for your parent-through-child
learning projett. Only one o€ the activitiés, the Decimetre Ruler on
page 3, seems to have originated with us; you .have AIR's pefmission to

'reproduce the Decimetre Ruler -for your project.

1

to ‘get the permLésiog,of tHe originators o reprint¥® Page 38 of Make Your -
Own Metric Measuring Aids gives the addresses of the originators. They
are as followsy = . ‘

The other four éctivltéss originated elsewhere, s0 you will need .

ﬁ -
Folding Metrest%;k . page 2 ‘Brooklyn College Metric Teacher
. P , . ’ Tréining’fzggzah‘
" One-millilitre Container page 18 Southeastern Oklahoma-Metric
.) Lo Education Project .
Displacement Buckefiz> page 21 Wayne~Westland Commuhity Schools

Spring Scale page 31 ‘Erooklyn Colkege Metric Teacﬁﬁr

N : Training Program .
, . k] -«
We're happy to know our booklet has been of use to you. Perhaps,. in
turn, you-could send us a copy of your final report when it is published.
» - S t

. Sincerely, , ’ “
. 77/
- . Nancy K. Hull- .
' «Permissions . )

5
2

. ’
-~ . t
15 "

M&d%wmﬁmmw
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Southeastern Oklahoma State University <

Durant, Oklzhoma 74701, 405-924-0121

0 Mathematical Sciences
R N
20 August 1981 r VA .
v | ' (
. / L
Ms. Mary W. Klein, Project Director
American National Metrie Council
410 Grosvenor Lane ' " a
Bethesda, MD 2001k : .
‘Dear Ms. Klein: , ) N
9 .

Your request for permission to reproduce the directions for
the ONE’-MILLILITRE CONTAINER has been forwarded to me by the
+ staff at Oklahoma State University. You may reproduce the
item. I -weuld, however, like the name of my university,
* Southeastern Oklahomge State ¥niversity » mentioned in conjunc- .
fion with the publication. The USOE Metric Bducation Project
- Cl which prodyced the materials from which this was taken was
. located at Southeastern Oklahoma State University, not
- . Oklahoma State University. I must also stipulate that no
. editorial changes be meke without my approval.

. Sinoerely,
L4
- /s e . —
/7, Ny . A
! / AL, - BTN - ) - -

Dr Paula Platter

FLd
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Brooklyn College of the City University of New York

Bedfotd Avenue gnd Avenue H Brooklyn, New York 11210

°

’

L]

School of Education August &,- 1981 . g

[}

. Ms, Mary Klein - -

American National Metric Council
5410 Grosvenor Lane
Bethesda, Md.

Dear Ms. Klein:
. - ‘
In your July 21 letter you requested our premicsion to
include sections. of our Make Your Own Metric Measuring Aids (folding
me ter stick, and spring scale) in your Project'’ s final report.
You have our permission to *do so.

5

- For your information I have enclosed a copy of our metric booklet
””?aching Measurement in the Metris System: Length and Area " and a
sample of our revised folding meter stick which we have" repooduced
on cardstock for our workshop participants. Page 17 of the metric
booklet csatains a master for this folding meter, You may include
this page 17 in your report if you feel it is appropriate.

Thank you for your interest in our Project-devel:ped metrié
aids. \

Sincerely, .

. ot " D . \
v . /* . David J. Fuys /
: . Brooklyn College Metric Project

‘




Appendix 11 °

-

-

<APPENDIX 11 "THE METRIC SYSTEM DAY TO DAY™ REMOVED
DUE TO COPYRIGHT RESTRICTIONS.

v

-
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ABEendix 12

&o‘c\ . NIE CONTRAC'I{'CONSULTANTS '

Martin Johngom is an associate professqr of mathematics at the
University of Maryland: He is also the director of the Arithmetic
" Center and coordinator of the Mathematics Education Faculty.

Peter.Thall is an assistant professor in the Department of Statistics
at George Washington University. He has.provided statistical
consultation on numerous projects, including work for Wheeler
Industries, Charles R. Mann Associates and the C&P Telephone Company
in Washington.. '

vd
Clarice Walker is an associate professor at the Howard University
School of Social Work. She serves as chairperson of Family and Child
Services at Howard and as senior consultant to the National Black -
Child Development Institute.




